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One of the three C-E Controlled Circulation Boilers 
now in service at Eastlake. Each serves a 100,000/ 
125,000 kw turbine-generator operating at a throttle 
pressure of 1800 psi with a primary steam temperature 
of 1050 F, reheated to 1000 F. 


Three C-E Controlled Circulation Boilers are now in service at Eastlake Plant 
of The Cleveland Electric Illuminating Company. The first of these started 
September 17, 1953; the second, December 21, 1953; and the third, August 26, 
1954. Performance records of Boilers No. 1 and No. 2 for periods of 12 
months and 8 months respectively show the following principal results: 


AVAILABILITY 


USE FACTOR 


CAPACITY FACTOR 
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COWNCOMERS 


How it works 


Steam-water mixture enters the top of the drum through nozzles dis- 
charging into an annular space formed by internal baffles. Flow of the 
mixture is directed downward behind symmetrical baffles around the 
entire drum surface, maintaining a uniform drum-wall temperature, 
and then into the Turbo-Separators. The latter contain a center core and 
vanes which give the mixture a spinning or centrifugal motion, thereby 
throwing the water to the outer edges of the inner tube. Directly above 
the directional vanes and cores there is a skim-off lip which directs the 
water over the top of the inner tube and thence through the annular 
space to the drum. This is the primary separation stage. The relatively 
dry steam then posses through two opposed banks of closely spaced 
corrugated plates, which change the direction of the steam many times 
and throw out much of the remaining water. This is the secondary 
separation stage. The third and final stage of purification is accom- 
plished in the screen dryer. 
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__. the best friend a turbine ever had 


To anyone concerned with the subject of steam purity and quality, 
boiler drum internals are of great significance. For that reason, we 
would like to have you meet the C-E Turbo-Separator, long an 
integral part of C-E Utility Boilers, but normally well concealed 


from view within the dark recesses of the steam drum. 


The true test of any system of drum internals lies in what 1 can 
do with the combination of water, steam and solids it must handle 
— not alone under steady base load conditions — but under all 
operating conditions. Sudden load fluctuations, change in boiler 
water level and increased solids concentration in boiler water due 
to condenser leakage are three common occurrences that can 
greatly affect the relationship of solids to steam. 


Whether the concentration of solids in boiler water averages 
less than 100 ppm or even more than 1000 ppm — or whether it 
fluctuates anywhere between — the C-E Turbo-Separator main- 
tains steam purity and quality well within satisfactory limits. 


To be more specific — test results in a number of cases have 
shown less than .5 ppm and in some instances as low as .1 ppm. 
These results are supported by the fact that in no plant where 
Turbo-Separators are installed has there been any measurable loss 


of turbine capacity due to deposits on turbine blades. 


When you add the proven advantages of 7-E Turbo-Separators 
to the operating characteristics of modern designs of C-F Utility 
Boilers, you have the right combination for top year-around plant 
performance on all counts — efficiency, capacity and continuity 


of service. 8-758 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. . 
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Ke Mer be QLOIE ... They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


= 


Walworth Lubricated Plug Valves are the most satis- Lubricant system of a Walworth No. 1700F 
Regular Gland, Wrench Operated, Steel-iron, 
. ‘ Lubricated Plug Valve. Other Walworth Lubri- 
suspensions, and many other destructive, erosive, cated Plug Valves include Single Gland, and 


factory valves available for the handling of gritty 


and corrosive industrial and chemical solutions. Ball Bearing types. Sizes to 30-inches — pres- 

They are ideal for general refinery and pipeline a a ee 
service. 

For full information see your Walworth Distribu 
tor, or write for your copy of Bulletin 111. Walworth WALWORTH 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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HEAT LOST IN FLUE GASES 














TOTAL AIR - PER CENT 


The new Bailey Oxygen-Combustibles Analyzer-Recorder (shown at 
right) provides a continuous two-in-one check of combustion efficiency 
by recording both oxygen and combustibles in flue gas. As shown by 
above chart, both measurements are needed to determine combustion 
efficiency. 


BAILEY announces::- 


New 2 in 1 way to measure 
Combustion Efficiency 


The new Bailey Oxygen-Combustibles Analyzer-Recorder gives you a continuing double 


check on combustion economy. [t's fast response measures and records: 
1. Excess air—regardless of the fuel or combinations of fuels being burned. 


2. The mixing efficiency of your fuel-burning equipment —by indicating the amount 


of combustibles in your flue gas, resulting from incomplete mixing of fuel and air. 


Combustion eflicieney depends upon fuel-air sharply if there are further decreases in the air-fuel 
ratio, Too much fuel can be even more costly than ratio. That's why combustion gases must be ana- 
too much air, And because of the interdependence lyzed for both oxygen and combustibles to get a true 
of these two factors, no control that measures only indication of efliciency—and that is why Bailey 
one of them can give you complete protec tion. coordinates both measurements on the same « hart, 
Now, for the first time, you can check both with to show when excess air may be reduced safely with- 
a single fast acting instrument, using the new out danger of greater losses from unburned gases, 
Bailey Oxvgen-Combustibles Analyzer-Recorder The Bailey Oxygen-Combustibles Analyzer is 


for industrial furnaces, kilns, heaters and boilers. an approved combustion safeguard, 


Fuel economy improves as excess air is reduced Ask your local Bailey engineer for suggestions 
—until unburned fuel begins to show up in the flue gas on application, Equipment details in Produet 


When this kappens, combustion efficiency drops off Specifications 65-1 and 112-5, P3i-1 


BAILEY METER COMPANY 


1025 IVANHOE ROAD © CLEVELAND 10, OHIO 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





mY 


Te insulate outdoor tanks with complete weather protection, these skilled 
J]-M applicators follow a specification developed by Johns-Manville. Here 


they are fastening J-M Asbestocite* 


Sheets over J-M Zerolite* Insulation 


J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands, The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the ]-M Re- 
search Center — largest laboratory of 
its kind in the world 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M _ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
-—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM! 
Y 


199 Bay St., Toronto 1, Ont. 


Johns-Manville Firsrin INSULATION 





MATERIALS - 


APPLICATION 
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from Your 


- Nalco Representatives make friends and permanent “lie WATER TECHS 


Nalco System users with a simple formula: honest water 


ereatment service. A paper on “A Laboratory Method 


for the Study of Steam Condensate 
You can ask your Nalco Representative questions and get 


straightforward answers... And if you stump him, he— 
and you—can put the whole Nalco Laboratories’ and 
Service staffs to work on a plain-language plan of actionto = Association of Corrosion Engineers, 


Corrosion Inhibitors,” presented at 


the 8th Annual Conference, National 


get you better water treatment results, most economically. has been reprinted by Nalco for 
If you are not already getting the security from water distribution to men interested in this 
treatment troubles that regular calls from your Nalco problem. Your copy will be sent 


Representative bring, call or write today for prompt action. free upon request. 


NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place © Chicago 38, Illinois 
In Canada; Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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are Custom-Built 
to your specifications 
Pad 


Write your own preserifetion’ : 


Pacific Boiler Feed Pumps are 
fabricated from selected ma- 
terials to provide the utmost 
structural strength and sta- 
bility — maximum resistance “ee i 


to corrosion-erosion and 


wear. Built in multi-stages | Pacific 
for capacities to 2700 gpm; . SINGLE STAGE UNITIZED 
discharge pressures to 3000 : STEAM TURBO PUMPS 
psig; speeds to 5000 rpm. : less unit cost— 
' tess floor Space— 


steady dependable output! 


Capacities to 500 gpm 
Discharge Pressures to 1100 ps: 
Steam to 900 psi— 850°F. TT 
Exhaust Pressures to 50 psi 
Speeds to 10,000 rpm 


PACI Fl e Write for bulletins 109 and 118 
Pa td ion; Bia . V, 


PU M PS HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St.. New York * Offices in All Principal Cities 
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Here’s The Inside Story On The New 


S-E-CO. Coal Valve 


Strip the 4%” steel skin off our new coal valve and you'll quickly see why you get 


more when you buy §S-E-Co. 


First, notice the deep U-shaped gate which completely shields rollers, racks and 
pinions from coal flow. See how the gate provides lap closure on all four sides 
assuring positive cut-off. Also, note the stainless steel liner on top side of the gate 


to combat corrosion. 


Carefully formed ladder racks, for their part, are self-cleaning having no root portion 

in which coal dust can build up and cause jamming. The multi-faced pinions, located 

above the racks, are also of self-cleaning design. Consequently, the gate moves smooth- 

ly with little effort, even after long periods of not being operated. 

Notice the clean interior design. Slopes have been kept at a maximum with shoulders 

and projections eliminated. Even the poke hole covers fit flush with the inside of the 
valve body so that nothing interferes with flow 
of coal through the valve. 
For a complete list of all the outstanding fea- 
tures of the new S-E-Co. Coal Valve together 
with installation photographs and dimensions, 
write for Bulletin No. 97. 


STOCK Equipment Company 


745-C, HANNA BLDG., CLEVELAND 15, OHIO 
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Base for supporting refinery tower provided 
with Grinnell Spring Hangers for flexible 
support 


omer 


Grinnell Spring Hangers on lorge vessel 
of catalytic cracking unit in oil refinery. 


To support loads 
that won’t stand still... 


GRINI 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches. Shock and vibra 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 


sible serious trouble at terminals. 


Maximum variation in supporting force 
per 2" of deflection is 104.2% of rated 


capacity in all sizes 


Precompression*® assures operation of 
spring within its proper working range, 
as well as saving valuable erection time 
Reduced over-all height saves space. 


Solid steel casing protects spring from 
damage and weather. Guides assure 


- 
y 


y 


— . LP IRIPr! 
RE-ENGINEEI 


ANGERS 


For installations such as _ these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 


in a supporting role: 


continuous alignment and concentric 
loading of spring 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs, 


Easy selection of proper sizes from 
simple capacity table 


Installation is simplified by integral 
load scale and travel indicators, 


*Precompression is a patented feature 


GRINNELL 


AMERICA’S #1 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, tnc., 


pipe and tube fittings * 


Grinnell-Saunders diaphragm valves * pipe * 
Grinnell automatic sprinkler fire protection systems 


industrial supplies 


Providence, Rhode Island . 


welding fittings ° 


SUPPLIER OF 


prefabricated piping * 


engineered pipe hangers and supports 
plumbing and heating specialties 
° Amco air conditioning systems 


Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 
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VARIABLE SPRING HANGER 
FIG. B-268 


Fig. B-268, Type A, is designed for 
attachment to its supporting mem- 
ber by screwing a rod into a bush- 
ing in the top cap of the hanger. 
Adjustment of the hanger load is 
accomplished by turning the turn- 
buckle on the lower hanger rod 
until the hanger picks up the load 
and the load indicator points to 
the desired position. Six other types 
of attachment are available. 

Grinnell Variable Spring Hang- 
ers are also available in half sizes 
(Fig. 8-82); ond in double spring 
sizes (Fig. B-98). 


Coast-to-Coast Network of Branch Warehouses and Distributors 


° Thermolier unit heaters 
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° valves 


* water works supplies 


Mways ready 


lo serve you... 


i, z 


with a coal thats exactly right 


Name your choice—in “Bituminousland” along {SK OUR MAN! Let him direct you to the 
the Baltimore & Ohio, we have it! Here Nature best coal for your needs, and explain proper 
has stored a supply of economical heat and firing methods. You'll be more than pleased at 
energy sufficient to last for centuries. the improved efficiency, economy, and cleanli- 


B&O Bituminous coals exist in wide variety. ness of B&O Bituminous. 


The mines that produce them are thoroughly 
mechanized so that costs are kept low, size and 
quality uniform. Nearness to industrial centers 
results in low transportation costs, and the ease 
of storing removes the need for expensive facili- 
ties. Furthermore, new methods and equipment 
have increased the burning value of Bituminous. 


wae 
C 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


Ae 
rir mele 1088 nw 000 


BALTIMORE &@ OHIO RAILROAD 


Constantly doing things—better ! 
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DE LAVAL 


TWO-STAGE 


HORIZONTAL PUMPS 


Bleed off annulus, piped to 
suction nozzle, putting both 
stuffing boxes 


under suction pressure 
P End packed shaft sleeves 


extend from impeller hub 


to outside of gland 
Bearing housing Woter seal connection 


completely romeveble if pump is to be operated 
without breaking with @ auction tift 
case joint or disturbing 
rotating elemen’ 


Close clearance 
throttle bushing 
Horizontally 
split gland Ring oil lubrication 


Topered 
shaft 


Large oil reservoir with 
| provision for insertion 


Double row 


of oll cooler 
ball thrust 


' 
Double row 


radial bearing 


| 
Floating renewable Labyrinth wear rings 
/ diaphragm bushing 
Easily reploced 
threaded impeller 


wear rings 


These 14 Design Features 
Insure Pheranc. Low-cost Service 


Look at the important design features highlighted in pumps are precision-made to quality manufacturing 
this cross-section. You will clearly see why De Laval 21S standards. They are available in capacities from 75 to 
2KS Two-Stage Horizontal Pumps are designed to give 3,000 gpm, sizes from 2” to 8” discharge and heads to 
you long, dependable, highly efficient service. @ These 750 feet. Write for Bulletin 1501 giving complete data. 


A DEEN Ea Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


886 Nottingham Way, Trenton 2, New Jersey 
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Stauffer Chemical’s New Petrochemical 
Plant Burns Coal the Modern Way 


When Stauffer Chemical! Co. constructed a multi-million 
dollar Petrochemical plant in Louisville, Kentucky, 
the Process Engineering firm of Singmaster & Breyer 
specified and built a modern coal burning boiler plant 
(shown above)—incorporating a fully automatic 
combustion system, completely up-to-date coal and ash 
handling equipment 

[he results? Fuel and labor costs are at a minimum. 
Dust concentration is well within the limit fixed by the 
Louisville Air Pollution Control Commission. Initial 
cost of the plant was $6.38 per pound of steam per 
hour, compared to an average $8 to $10 for plants the 
same size. And total cost of steam—including fuel, 
labor, maintenance, power, and fixed costs—is only 60¢ 


per 1000 pounds! 


Investigate Your Fuel Costs 


If you're planning to modernize your plant or build a 
new one—or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 


compares to other fuels. Talk to a consulting engineer 


or your nearest coal distributor. Their advice may 


save you thousands of dollars each year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 
Automatic coal and ash handling systems can cut your 
labor cost to a minimum. 
Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 
BITUMINOUS COAL INSTITUTE 
A Department of National Coal Association 


Southern Building, Washington 5, D.C. 








REPUBLIC 


ae 

Boiler room at Kansas State College. Republic 
instrument panel is at left. Boilers are 
arranged for either gas or oil firing. 


COMBUSTION CONTROLS 
Go to College to Cut Steam Costs 


@ At Kansas State College, a complete Republic combustion control 
system, feedwater level controls and instruments automatically operate 
two 50,000 pounds per hour boilers for maximum combustion 
efficiency. Fired by either oil or gas, these boilers generate steam 
at 225 psig and 500 F. 


With Republic automatic combustion controls in this power plant, all 
loads, including “peaks”, are met smoothly with steam output exactly 
matched to demand. Fuel costs per pound of steam produced are kept 
at a minimum 24 hours a day, seven days a week. Maintenance costs 
are kept low, too, by continuous proper operation of the boilers. 


Whatever the size of your boiler, its draft arrangement, type or types 
of fuel to be fired and load conditions to be met, there's a Republic 
combustion control system that can bring there advantages to you. 
Our engineering staff, with more than 37 years specialized experience 
in combustion control systems, is at your service to help you get the 
system that exactly meets your needs. For your convenience, there's 
a nearby Republic field engineer to bring you all the facts. Write 
and make a date to see him soon. 


Instruments on the control panel monitor 
boiler operation. if desired, the entire com- 
bustion system can be operated manually 
from this panel. 
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tH 2 r t j fo | . £e “ ba ow General View of Green River Power Station 
Kentucky Utilities Company 
Sargent & Lundy 
coal handling 


~8t Green Kwor 


@ The illustration above shows the first 60,000 KW unit 

of a plant that is to be enlarged into a 180,000 KW station. 

The coal handling equipment which was built, and in- 

stalled, by us to Sargent & Lundy specifications, includes Discharge Chutes of this Bartlett-Snow Motor- 
track hopper; duplex feeder; belt conveyors of 300 ton po Walkie har been cat hates 
capacity; surge hopper for the storing out conveyor; Bunker Seal Assuring Dust-Free Operation 
crusher, weightometer, and sampling; inexpensive open 

galleries with hinged covers to protect the belt from the ba] 
weather; and our newest design of motorized travelling 








tripper equipped to insure dust-free operation. For maxi- 
mum efficiency and fixed unit responsibility, let the 
Bartlett-Snow coal handling engineers handle your next job. 


DESIGNERS 


View of Open Belt Conveyor Gallery. Protect- 
ing Hoods ere Hinged on One Side and can be 
latched in Either Open or Closed Position 


“Builders of Equipment for People You Know” 





WHERE AN ENTIRE PLANT 
DEPENDS ON THESE FANS 


E 
) 
a 
THE DRAFT FANS 


WITH THE - uf FACTOR* ‘Buffalo” Induced Draft Fan in outdoor installation 


The draft fan literally supplies the “breath of blades, rotor plates and housings are extra heavy 


life” to the plant . or, in the case of utility and rigid. 

stations, to entire communities. It’s an under- Bearings and shafts are oversize. In “Buffalo” 
statement to say that draft-fan timeouts are costly, Induced Draft Fans, removable scroll liners and 
replaceable welded-on wearing strips protect 
housings and blades. Small wonder that many 
“Buffalo” Draft Fans are still going strong after 
This is why “Buffalo” Draft Fans are saving many years on the job. 


money in so many installations. They're husky Write for Bulletin 3750 and see why “Buffalo” 
built up in the places where it counts. Rotor is your safest choice for the vital draft job 


and that the most durable and easily serviced fan 


is the most economical one. 


*The “Q” Factor the built-in Quality 


which provides trouble-free satisfaction and long life. 


170 MORTIMER ST BUFFALO, N.Y 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Led., Kitchener, Ont 
Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 


hi ? i More than 900,000 used 
ie IC ‘ Z . throughout industry. 
Write for YARWAY 
Bulletin T-1740. 
impulse 
6 9 HIGH PRESSURE, 
f you ¢ INTEGRAL STRAINER 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 


Ample capacity when system 
is being ‘warmed up’”’— yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14"’ to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 
106 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impalse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil 
burner tips. 


All-electric operation includes not only safety 
devices but also steam, fuel, and air controllers and 
valves—uses only the normal source of AC voltage. 
No compressed air is required. 


Fully automatic, safe and reliable operation is 
assured because Hays maintains the same indus- 
trial quality built into the largest utility combus- 
tion control system and it is factory tested before 
shipment. 


Complete package in one simple and inexpensive 
to install panel board. 


Write today for fact-filled Bulletin 53-1088-239. 
18 





for the man 
considering 
a PACKAGE 

BOILER 











new all-electric 
METERING TYPE 


PACKAGED CONTROL 


by HAYS 








MICHIGAN CITY 1, INDIANA 


Automatic Combustion Control ¢ Veriflow Meters and 
Veritrol * Electronic Oxygen Recorders * CO: Recorders 
Boiler Panels « Gas Anclyzers * Combustion Test Sets 
Draft Gages ¢ Electronic Flowmeters * Miniature 
Remote Indicators * Electronic Feed Water Controls 
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POWELL VALVES ...THE COMPLETE QUALITY LINE... POWELL VALVES 
FIG. 375—Bronze 


POWELL 5 
VALVES & 
FOR POWER 


FIG. 19003—-900-Pound 
Pressure Seal Gate Valve 


- THE COMPLETE QUALITY LINE... 
"“3NM ALNVWNO BLS IMGWOD 3SHiL*** 
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FIG. 1793—Iron Body Bronze 
Mounted Gate Valve For 
125 Pounds W.P. 


FIG. 3003—-Steel Gate Valve 
For 300 Pounds W.S.P. 


. THE COMPLETE QUALITY LINE 
ANIT ALINVNO 313 7@WO9D 3HiL** 


POWELL VALVES ...THE COMPLETE QUALITY LINE...P OWELL VALVES 


Just name the valve you need for your power plant—Powell Consult your Powell Valve distributor. If none is near 

can supply it. And you can be certain that every Powell you, we'll be pleased to tell you about our complete line, 

Valve will give you dependable flow control. and help solve any flow control problem you may have 
Shown above are just a few Powell Valves for power Write... 


plants Investigate the complete line of quality valves that The Wm. Powell Company, ] gg 
have a proven record of long life and dependable service. Cincinnati 22, Ohio..... year 
19 
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Krom a tiny trickle to a mighty 


American 
Blower 


Reports on progress 
in power 


] Duke Power's Buck Plant (above) near Salisbury, At the Dan River Plant near Draper, N.C a new 
* N.C., increased capacity by 250,000 kw in 1953. Two 150,000 kw unit is under construction, to be completed 
new generating units, recently completed, also added in 1955. Two other Duke Power plants are: Cliffside near 
266,000 kw to the Riverbend Plant near Charlotte, N.C. Shelby, N.C. and Lee near Greenville, 5.C 





American Blower Gyrol Fluid Drive type VS, 3 Four American Blower Forced Draft Fans are 

* class 6 — provides smooth, adjustable speed control * installed in Duke Power's Riverbend Plant. Each 

of a boiler feed pump. It is coupled with a 1750 hp has a capacity of 143,000 clm @ 100°F @ 1180 rpm 
motor in the Buck Plant @ 406 bhp 
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2,211,000 kw—-that’s Duke Power! 


In its tremendous expansion, another 
leading power company chooses Ameri- 


can Blower equipment 


N April I, 1904, a power line from a small 
Q— hydroelectric plant at India Hook Shoals, 
S.C., was completed to Rock Hill, S.C. This was 
the simple beginning of the Duke Power Company 
system ... a system that today serves over half a 
million customers in a 20,000-square-mile area in 
the Piedmont Carolinas — supplying electricity for 
some 35° of the nation’s textile spindles... a 
system that through continued expansion will have 
an estimated capacity of 2,211,000 kw in 1955! 


Planning far ahead of customers’ needs is basic 
to this progressive, investor-owned utility, During 
the eight years from 1946 through 1953, Duke 
Power spent $231,000,000 to expand facilities, in 
cluding $6,000,000 for the South's first steel-towe1 
230 kw line. Present plans call for additional 
expenditures, through 1964, of $30,000,000 annu 


Duke Power installed these four American Blower ; 
ally. Duke Power is surging ahead with a dramatic 


* Induced Draft Fans at the Buck Plant. Each is : 
driven through a type VS. class 4 American Blower fifty years of generating electricity behind them! 


Gyrol Fluid Drive 
Supplying dependable air handling equipment 


and Grol Fluid Drives is the important part 
American Blower plays in Duke Power's tremen 
dous expansion. (See pictures and captions.) It's 
a big role, one that is being duplicated in leading 
power and industrial plants everywhere. 


If your future calls for expansion or moderniza 
tion, talk over your plans and problems with an 
experienced American Blower representative. He 
can recommend efficient, economical equipment 
including Mechanical Draft Fans, Fly Ash Precipi 
tators, Dust Collectors, Heavy Duty Steam Coils 
and Grol Fluid Drives tor boiler feed pump and 
fan control. Call your nearest American Blowe1 
Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN (@) BLOWER 


*ene* 


5 Rated @ 234.000 clm @ 296°F @ 637 bhp, each 
*of these four American Blower Induced Draft 
Fans at the Riverbend Plant is coupled with an AMERICAN-STANDARD «6+ «= AMERICAN BLOWER = + «= CHURCH SEATS. 8 WALL THE =O + «= ETRONT 


American Blower Gyrol Fluid Drive CONTROLS «+ ‘KEWANEE BOULERS + ROSS EXCHANGERS + SUNBEAM AiR CONDITIONERS 


Serving home and industry: 
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+. ON 
C. H. WHEELER 


POWER PLANT 
EQUIPMENT 





NO SHUTDOWN, NO LOAD REDUCTION, 
NO HAND CLEANING ... WITH 
C. H. WHEELER REVERSE FLOW CONDENSERS 


The savings in dollars and downtime effected by C. H 
Wheeler's Reverse klow design for steam condensers 
are a matter of record in public utilities and private 
power plants throughout the country. Chances are 
you can inspect a nearby installation and learn first 
hand how efficiently debris of vegetable, animal and 
mineral matter is dislodged from the tube sheet and 
flushed away by reversing the flow of the cooling water 
through the Condenser. Cleaning work that formerly 
took hours is accomplished in minutes with no inter 
ruption in load. C. H. Wheeler custom-engineers your 
steam condensing hook-up to pay off in long range 


sustained efficiency Bulletins mailed on request.) 


TUBEJET AIR EJECTORS 
Steel Shell 
More Reliable 


C. H. Wheeler Steel Shell 

Tubejet Air Ejectors pro- 

vide worthwhile savings in 

space and weight. They are 

available with either single 

or multiple element, two-stage type with combined 
surface inter-after condenser. Write for Bulletin. 


Cc. H. WHEELER 

CIRCULATORS 
Lasting Dependability 
Minimum Maintenance | 


( H Wheeler Cuircula 
tors include: mix-flow vet 
tical wet pit type with both 
standard and pull-out 
design, vertical mix-flow 
C. H. WHEELER CONDENSATE PUMPS 
for Condenser Service 
with Turbine and Motor Drive 
Write for Bulletins 


volute type for dry pit in 
stallations;and horizontal 
single stage centrifugal 
constructions to 100,000 
GPM capacities. ¢ H 
Wheeler pumps for gen 
eral service include: singk process and fire protection ser 
stage high head double ices’ C. H. Wheeler also invites 
suction; multi-stage with your special problems requiring 
horizontal or vertical split custom design. (Bulletins mailed 


case, pumps for umy on request 


C. H. WHEELER 


C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
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Testing...testing...5O0 years and longer 
to make CRANE VALVES maintenance free 


Testing for product performance values is an old custom with Crane. 
It was started long before many standards existed —long before others ‘ 
in the field used this means of product improvement and quality centrol. Better Quality 


Today’s Crane valve testing is done in both field and laboratory Bigger Selection 


by the most scientific techniques. This continuing work seeks to in- : | 
in Valves 
crease valve performance and lessen maintenance needs. A single 
example is the stem packing test shown above. for Every Need 
Here’s one of the reasons back of the thrifty buyers’ preference for 
Crane valves. They can rely on ever-improving Crane quality tc pro- 
tect their company’s investments in piping equipment —especially 
today, in the face of high maintenance and repair costs. No wonder 


industry keeps using more Crane valves than any other make. / 
for / nll 
the 
THRIFTY 
“ BUYER 


General Offices: 846 8. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS + PIPE + PLUMBING + HEATING 
CRANE’S FIRST CENTURY...1855-1955 
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VULCAN 
because of... 


Vulcan uses two motors. One extends and retracts the lance. 
The other rotates it. Motors may be air or electric. Speeds are 
independently adjustable. 


Vulcan offers jets tailored to the job—straight bore or venturi; and 
angled to reach specific surfaces. Jets normally rotate while 
traversing, but may traverse only or oscillate through any angle. 
Lances from opposite sides of the furnace may fail to “meet” 
by as much as 12 feet, yet clean thoroughly. 


You can blow with any medium—air, steam or water, or any com- 
bination of them—without change of equipment. 


Twe motors allow stop-and-go indexing with uniform rotation—-or fast-and-slow change of 
pace. On “stop and go," the lance is stopped and rotated to clean the tubes—then sped across 
the open areas to the next row of tubes. On “fast and slow,” the lance is slowed to clean the 
tubes, and sped while passing open areas. In each case, the result is a saving of blowing medium. 
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ice clean better 





SE ys 


2 


Vulcan Long Retracts clean better—-with fewer outages, at lowest cost. They 
are engineered for optimum performance under varying conditions. They work 
equally well at any angle. They give you the benefit of dual-motor operation 

one motor to traverse the lance, a second to rotate it. Rotation is always in the 
same direction. Repeated cleaning cycles result in an infinite number of double- 
helix paths that continually broaden the cleaning coverage. Lances can pass 


through as little as four inches of tube clearance. Write for Bulletin 1002 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 
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GREATER DISCHARGE CAPACITY. 





PERMANENT TIGHTNESS... 
RETAINED POPPING POINT. . J 











EASILY CONTROLLED BLOWDOWN.. . | 











—-CONSOLIDATED 


Wtaunflo’ SAFETY VALVE 


sets a new standard 
in safety and service 


Today’s high-pressure, high-temperature steam generating 
plants require safety valves with greater discharge capacity 
The Consolidated Ma-iflow Safety Valve always has it avail- 
able when needed 


Dependable tightness—-month after month—is likewise in- 
herent in the design of Maxiflow. Thermodisc seating equal- 
izes temperature differentials when the valve reseats after 
blowing—thermal stresses are minimized, distortion is 
prevented 


Popping point retention is achieved by use of a special alloy 
steel to stabilize the spring support in the yoke rods—by use 


Example of Discharge Capacity—22" Maxiflow 
of a stainless steel spindle that provides thermal compensa- 
—— eg = tp tion for any elongation of other parts that affect spring 
ressure ounds Per Hour loading 
PSI | AS.M.E. Rating — 
1200 143.700 Blowdown control, while the valve is under pressure, requires 
1500 179.000 only a simple external adjustment 
2000 238,400 Constant entrance conditions for steam flow are assured by 
2500 297,600 precision-machined forged steel through bushing and inlet 


No porous castings to leak 


These are but a few of the performance-proved features that 
make the Consolidated Maxiflow Safety Valve outstanding in 
safety and service. Five sizes 1%”, 2”, 2%”, 3”, and 4” — 
make selection easy. Bulletin 707 contains full details, includ- 
ing capacity tables. Write for a copy 


re arTaD SAFETY VALVES 





MANNING, MAXWELL & MOORE, INC. srratForRD, CONN 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, AMERICAN-MICROSEN’ INDUSTRIAL 
ELECTRONIC INSTRUMENTS, Strotford, Conn. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsc, Okla. HANCOCK’ VALVES 
Watertown, Moss. AIRCRAFT CONTROL PRODUCTS, Donbury & Stratford, Conn. and Inglewood, Calif SHAW BOX 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS ANDO OTHER LIFTING SPECIALTIES, Muskegon, Mich 


A product of 
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Why your 
Ljungstroms 
are so efficient 


= pe 
[2 a 


: 
- 


—year 
after year 


— Ai BEag8: 


Air Preheater Corporation Field Engineers aim to visit 
every Ljungstrom Air Preheater in this country at least 
once a year. Their main objective is to increase availability 
and assure you a maximum return on your investment. 


They are always available for consultation. 


This is just another reason why the Ljungstrom Air Preheater 


is the most economical heating surface on the modern boiler. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 
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Height of illustration above is approxi- 
mately 1/10th that of the actual model 
of a double turbine piping system being 
built by Pittsburgh Piping 


Accurately Predicts Physical Reactions of 
HIGH PRESSURE, HIGH TEMPERATURE PIPING 


Model testing makes ~~ the planning ments are projected to give precise informa 


of high pressure, high temperature piping tion on the full size system 
systems with advance knowledge of end 
reactions, stresses, and deflections encoun On complex piping layouts model testing 
tered in actual operation. at Pittsburgh Piping is the only practical 
means to obtain a complete analysis. It elimi 
The model illustrated exactly duplicates nates the need for dependence on theoretical 
from an engineering standpoint in minia approximations, and minimizes the possibility 
ture a double turbine piping installation of mathematical error. Data obtained from 
being built by P.P.& E. for one of America’s 
foremost utilities. Highly specialized testing 
apparatus accurately measures and directly 
iedicaten physical reactions at all points of 
this model under simulated operating tem could damage joints, anchors and equipment 
perature and pressure loads. These measure- connected to the pipe line 


Promoting Progress IN POWER AND PROCESS PIPING... Net ( ; 4 


ae tidy. 
ae AND EQUIPMENT COMPANY 


oe : 
10 Forty - Third Street — Pittsburgh, Penna. PP-8 


model testing enables construction of a full 
size system which is free from excessive 
stresses, reactions and movements’ which 
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Two boilers at Salem Harbor Station are 
fed by stainless-clad steel bunker noses and 
pipes. No hangups or repairs have been 


In September 1952, the 

Salem Harbor Station of the New 

England Electric System went on the line. Rated as 

one of the most efficient stations in the nation, it has 

had two years of trouble-free operation. Stainless- 

clad steel figures directly in the exceptional perform- 

ance of the interior coal handling equipment. No 
hangups or maintenance problems have occurred. 

At Salem Harbor, stainless-clad was used at every 
point of extreme wear. The corrosive and abrasive 
effects of wet coal were virtually eliminated at key 
points. Four bunker noses and feed pipes were made 


" stainless-clad, hoppers used “%e" and 4" 


of % 
clad, and chutes leading to the pulverizers are 4" clad. 


Stainless-clad steel—a layer of solid stainless steel 


reported in two years of operation 


integrally and permanently bonded over its entire sur- 
face to a strong, low-cost carbon steel backing plate 
was chosen here for its twofold economy: low initial 
cost and minimum maintenance. Its smooth surface 
defies hangups and, with hard use, develops a mirror- 
like finish. It can extend the service life of coal han 
dling equipment through the useful life of the boiler. 
If you would like detailed information, write for 
Bulletin 740. In addition, our Technical Service De- 
partment is available to work with your equipment 
builders and engineers in putting stainless-clad steel 
to work for you. If you would like the names of qual- 
ified equipment builders, write to the Manager, Mar 
keting Service, 684 Lukens Building, Lukens Steel 


Company, Coatesville, Pennsylvania 


CLAD STEELS 





STAINLESS-CLAD + NICKEL-CLAD - INCONEL-CLAD - MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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SMALL 
ROUND 
INDIVIDUAL 
PIECES OF MICA 
AND GLASS 


PORT PARTS 
REPLACED WITHOUT 
isi les il lemey Nile) 3 

FROM BOILER 


HI-LITE 
ILLUMINATOR 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 


DIAMOND 
“MULTI-PORT” 
Bi-Color Gauge 


= 
“— 

ee m ” 
FLANGES ELIMINATE MULTI-PORT 


END STEMS bi Advantages: 


AND STUFFING BOXES “Bi-Color” principle shows steam 
red and water green 


RETURN BEND Small round ports instead of long 
PROVIDES GREATER glass strips 


FLEXIBILITY 
FOR EXPANSION 


“Hi-Lite” Mluminator for improved 
visibility 


Simplified high-pressure construction 


(oS oN Maximum thermal stability for 


oe a/ rapid starting 
NS 


Easy, inexpensive maintenance... 


xy Dy in place 


Le Jor) Direct reading . . . basic reference 


Aaa 
Coe 


£ , 
» STEAM SHOWS RED 


> 


4 
mm =D 
S 


The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 


pow 
7. Q7 


a 


SEX Los 
Satta 


ik 


1 WELDED CONSTRUCTION 
4 ASSURES 


—_ PERMANENT TIGHTNESS 6962 


Please send me without obligation a copy of new DIAMOND POWER SPECIALTY CORP 


Bulletin No. 1174 explaining the advantages of 


the Diamond “MULTI-PORT” 


NAME 


COMPANY 


ADDRESS 


Bi-Color Gauge. LANCASTER, elite) 


Diamond Specialty Limited— Windsor, Ontario 
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% 
COAL IS RECLAIMED AS NEEDED from the storage pile of a Michigan 
industrial plant by this Allis-Chalmers 109 drawbar hp HD-15 Tractor with 
Gar Wood straight blade 1 wing It moves about 9 tons of coal at a 
time. Unit also stores coal ‘ is brought in by rail. Tractor handling of 
coal is flexible, can either lement existing facilities or take over com 


plete job. Permits addin as without installing costly conveyors 
ney tied up in idle 


track et or iband 
equipment 


Find out more about how Alilis- 
Chalmers equipment can improve 


your coal handling at lower cost. See 


coal-handling equipment at work 


14 TONS OF COAL AT A TIME is stock 
piled or reclaimed at an Eastern utility by 
this HD-20 Tractor with special Baker coal 
blade. Blade design takes advantage of trac 
tor's big 175 net engine hp, permits moving 
up to 15 percent more coal than with regu 
lar blade. Repeated trips of 25-ton unit 
over stockpile compacts coal, helps prevent 
spontaneous combustion 


COKE IS STOCKPILED AT A STEEL 
MILL leveled and compacted by this Allis 
Chalmers 72 drawbar hp HD-9 Tractor 
then is reclaimed as needed for the plant 
Wintertime operation no longer is hindered 
by freezing of coke surface as it was with 
system previously used 


to aaa 
rn 


mney 


| 
VERSATILE HD-9G WITH 3%-YD. 
(2.8-TON) BUCKET builds storage pile of 
coal brought to Midwest industrial plant 
by truck. These coal-handling buckets are 
ivailable for all four Allis-Chalmers tra 
tors, from 2-yd capacity on the HDD-5G to 
7-yd on the HD-20G. Blades and other at 
tachments are interchangeable with buckets 
to widen the usefulness of Tractor Shovels 


your Allis-Chalimers dealer for a 
demonstration right at your plant, or & 
ask to see the color film showing 


RACTOR 


Also. send for free booklet 
Economic Coal Storage 


DIVISION ‘ 


MILWAUKEE 1, U.S.A. 





COPYRIGHT, BUELL ENGINEERING Co.. INC.. 1984 


World’s Most Effective Dust Collector 


Already you have heard about the amazingly high 
efficiency and low maintenance of Buell “SF” Electric 
Precipitators. Now... we'd like to tell you about the 
Buell exclusives that make these money-saving 
advantages possible! 


he Spiralectrodes permit higher emission than 
any other electrode... result in unequalled efficiency 
in industrial dust collection. 


> Continuous Cycle Rapping climinates 
‘puffing,” keeps electrodes constantly clean, prevents 
re-entrained dust ... maintains peak efficiency. 


MECHANICAL 


> Positive Flow Control by specially designed 
baffles prevents channeling, scouring and harmful 
eddies. 


>» Sectionalized Design permits wider safety 
margins and more reliable service ... keeps mainte- 
nance extra simple... eliminates need for complete 
shutdown. 


Write today for a free Brochure which describes all 
three of Buell’s proven systems—The Collection and 
Recovery of Industrial Dust. Dept. 70-A, Buell Engi- 
neering Company, 70 Pine Street, New York 5, N. Y. 


20 Years of Engineered Efficiency in 
2 len DUST COLLECTION SYSTEMS 





bue 
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A Solemn Reminder 


Advances in the art and science of engineering in 


herently involve certain risks. The success of any given 
design is dependent upon the extent to which these un 
certainties can be forecast, appraised and evaluated 
In many instances sufficient data are available to make 
actual calculations of the uncertainties, hence the term 
calculated risk. But there are others in which the de 
signer can have only a qualitative sense of the uncer 
tainties and must base his decisions on what might be 
considered faith in good engineering judgment 

During the year 1954 there were at least three major 
breakdowns which to remind the central station 
industry of the inherent risks in an advancing technology 
several accidents at the re 
commissioned R. L. Hearn Plant of Ontario 
Hydro. Late last September a mechanical failure within 
the generator at the 150,000-kw Unit No. 1 at Cromby 
Station of Philadelphia Electric Company caused con 
i routine test shortly after that 


December 19 


serve 
Early in the year there wer 
cently 


siderable damage during : 
station had been placed in service. On 
there was a serious accident to the turbine of a recently 
installed unit at the Ridgeland Station of the Common 
wealth Edison Company, 
neers were killed and damage to the plant was estimated 
as high as $10,000,000 


This is not a 


in which two operating engi 


to become alarmed and fearful of 
By the very rarity 


tire 
safety conditions in central stations. 
of their occurrence, such accidents attract a great deal of 
attention. Undoubtedly the lessons learned therefrom 
will be widely publicized in accordance with the admir 
ible utility industry of making such 
information generally available 
lost at Ridgeland cannot be regained, but the memories 


tradition of the 
The lives so tragically 


of these supreme sacrifices in the line of operating duty 
serve as a solemn reminder of the inherent risks in engi 
neering advances 


Sulfur Elimination From Fuels 


The recent Special Study Conference sponsored by the 
Institution of Mechanical Engineers in London last Octo 
ber on sulfur removal and recovery from fuels brought to 
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gether a number of European authorities to exchange 
views on a subject held to be of prime interest in their 
countries and of more than passing interest in our own 
Che Conference brought out that the main source of in 
digenous sulfur in Great Britain is anhydrite and gypsum 
Che 1954 requirements measure 115,000 tons of regular 
sulfur and 250,000 tons of acid-making sulfur of which 
total 75 per cent is imported. Yet the coal burned 
annually in Great Britain contains over 3 million tons of 
sulfur and only 5 to 6 per cent of it is recovered. Sim 
ilarly petroleum refined in Great Britain today, amount 
ing to 25 million tons per year, has an average of 2 to 3 per 
sulfur or about 0.6 million ton which could be 
But again only 5 to 6 per cent of the available 
To the Conferees 


cent 
tapped. 
sulfur is recovered from this source 
these statistics represented a direct challenge 

The challenge as they saw it was not only the re 
covery of sulfur from fuels but the elimination or re 
duction of oxides of sulfur in the atmosphere. A number 
of papers were presented on the occurrence and removal 
of sulfur in coal and oil and twice as many on the re 
moval of sulfur from fuel gases. This division 
understandable one in that air pollution control prob 
lems have forced a number of industries over the years 
to inquire into the role and the effect of sulfur products 
discharged into the air with stack gases 

From the economic standpoint there appeared to be a 
natural limit to the extent to which sulfur could be re 
moved from Further, the cleaning of 
power station gases was still uncommon although at 
least two processes exist and a third(ammonia washing) 
The existing 


8 an 


coal and oil. 


was said to show experimental promise, 
processes in Great Britain cost from $1.12 per ton to 
$1.96 per ton of coal burnt. The ammonia process 
held forth a hoped-for cost of 28 cents per ton of coal 
burned with an outside possibility of showing a profit 
eventually. 

While the general tone of the Conference promised no 
quick solution the assembly in a common forum of repre 
sentatives of the different industries involved, fuel 
producers and fuel consumers of all stripes, strikes a 
most encouraging note. The problems sulfur presents in 
fuel burning and atmosphere pollution are so diverse and 
involve so many human activities that progress in their 
control can only come from the pooling of the various 
talents and viewpoints concerned. 





The Present Status of Steam Properties 


By FREDERICK G. KEYES and JOSEPH H. KEENAN 


Massachusetts Institute of Technology 


With the advent of 
pressure cycle upon the power plant scene, 
questions have been raised concerning the 
adequacy of existing steam tables. What 
are the upon extrapolated 
data? How long will it take to perform 
the painstaking experimental work neces- 
sary for extending the present tables? 
As evidenced by the Commentary in our 
January 1933 issue, COMBUSTION has shown 
a continuing interest in stearm table re- 
search and is proud to be among those pub- 
lishing this ASME Annual Meeting paper 
by the distinguished originators of the 
U.S. Stearmm Tables 
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tended trom 2 ce per to H) oc per g ind to temper 


itures of 460 (¢ his extensive ensemble of pains 


experimental investigations comprised the basis 


tables Phe 


inywhere, for the 


takil 


the skeleton published tables became 
prepar ition oO 


Inter 


ivailable to anvone, 
detailed table 


national pro 


which would be considered 


ided the values contained therein 


were within the tolerance set by the Third Inter 


ational Conlerence group 


of the conferees in 1934 that 
550 ¢ 1032 F 


ittained in the investigation 


It was the cherished hope 


the limits of temperature range and ol 


>M atm 00 psia 


pressure 


of water substance would serve all requirements in the 


Cenc ind 


irt of power production for the lifetime of the 


oungest conference participants The hope has not 


been realized for now we envisage the need for accurate 


data at « 


Nor 1s this all, for we 
fied data tor the 


en higher t mperature s and greater pressures 


require far more exact and veri 
and thermal conductivity of 


Finally, 


investigation be 


iSCcoOsIty 
than exist it 1s now 
that 
relation of the 
thermodynamic scale In the 


latter scale which finds full logical 


water substance it present 


highly 


pursus d on the 


desirable 1 comprehensive 
International scale of tem 


perature to the scien 


tific sense it 1s only the 
justification when employing the laws of thermodynamics 
know, thanks to James A. Beattie’s gas 


Indeed we now 


a _ / ~— —+- 
J 


- 
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Fig. |—Pressure-temmperature diagram showing limits of 
work to date and proposed limits for a future research pro- 
gram 
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Fig. 2—Variations in C,.° with respect to National Bureau 
of Standards Report No. 3103 


his measurements on steam, particularly in the region 


of immediate interest for steam tables In consequence 


of this circumstance, extensive measurements will 
be reviewed at a later date Che reported results of in 
vestigations undertaken to test the thermodynamic 


consistency of the existing body of experimental results, 


these 


and making use of the temperature scale comparisons 
to the sulfur point (444.6 C) are satisfying. It follows 
therefore that investigations extending the old 
limits of pressure and temperature may start out with a 


new 


tested array of experimental findings to 550 C and about 
350 atm. In addition to this encouraging background 
the correlating equations evolved in dealing with the 
to provide reasonable ‘expe: 

tations” rhus 
the details of the design of measuring equipment can be 
determined with the advantage of knowing the order of 


existing data will serve 
of magnitudes in the extended region 


magnitude of values sought 

The U. S. Steam Tables (J. H. Keenan 
Keyes, ‘Thermodynamic Properties of Steam,’’ John 
Wiley and Sons Inc., New York, 1936) was compiled with 
that 


and F. G 


the knowledge definitive values for C,”° could not 
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Fig. 3—Differences in enthalpy quantity with respect to 
Bureau of Standards, Keenan ml Keyes and Russian data 
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be had until further data were available relative to the 
infra-red spectrum of water vapor. This definitive im 
and Fig. 2 will convey a1 
used in two steam 


formation is now available 
impression of the differences in C, 
tables relative to National Bureau of Standards values, 


while Fig. 3 represents differences in the enthalpy 


quantity | C,° dT based on the definitive C,” values 
JT 


and the same integral derived from the values of C, 

employed in the U. S. Tables and the (1951 

Russian Tables. At the top of the figure the differences 
of the | kg/cm* enthalpies as tabulated in the two fore 
going tables are exhibited. The Russian Tables make 
full use of the International Skeleton Tables of 1934, 
using C,” values resulting from a Russian treatment of 
the spectral data rhe Russian Tables tabulate values 
to 700 C (1292 F) and 300 kg/cem* (4270 psia). The 
latter tables also contain detailed tables for viscosity 
thermal conduction based exclusively on 


recent 


and Russian 
investigations of these transport properties 

The tabulated enthalpies for several constant pressures 
S. and Russian Tables have been compared 


chart 


from the U 
and the differences appear in Fig. 4. A 
of the volume differences is represented in Fig. 5 

In 1950 a paper appeared (by W. A. Kirillin and L. L 
Rumjanzev in /lekiritscheskije Sstanzu, Vol. 21, No. 12 
i4) giving values of pressure and volume at six 
temperatures, 451.54 C (SOS F) to 600 C (1100 F 
and to pressures of 500 atm (7100 psia These data 


similar 


pages S 


provide an extension in temperature of 140 deg C and in 
pressures of some 150 atm over the limits of the directly 
1934 
Fig. 6 gives an impression of the relation of 


measured values of volume available to the con 
lerence 
these new measurements to similar values computed from 
Definite knowl 


Russian 


the Russian lables equation ol state 


edge is lacking regarding the use of the new 


volume data in preparation of the 1951 tables 


Fig. 7* gives a survey of comparisons representing 


National Bureau of Standards BR rt Ne 103 


* Pig. 7. has been reproduced from National Bureau of Standards Report 


No. 2545, Pig f that report 
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Fig. 4—Comparisons of enthalpy values in U. S. and Russian 
tables 
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Fig. 5—Comparisons of specific volume in U. S. snd Russian 
tables 


differences between the reported pressures of the recent 
Russian p-v-7 
Irom an equation ol 
pv-T data Fig. 8 is a 
differences between the Russian data and pressures com 
state 


measurements and pressures computed 
tate based on the Skeleton Tables 
graph comprising pressure 


puted from the equation of 


) 
( onclu 


10n 


934 International Skeleton 
is follows 


Che present status of the 
lables data may be summarized 
| he data 
thermodynamic consistency 


is established by the 
the 
the recent 


accuracy of the 


test of when test is 


carried out employing the results of experi 
mental comparison ol the International scale te mperature 
with the thermodynamic scak 

Z The 


water substance 


additional experimental data reported for 
no trend which in 
of the 1934 tabk 
the 1950 


beyond the 1934 superheat 


since 1934 indicates 


any way reflects against the accuracy 


Phere is an exception, however, in the case of 
Russian data which extend 
volumes in temperature and in pressure Pressures com 
tate based on the Skeleton 


with the 


puted using the equation of 
lables superheat data fail of 
iller by 


agreement new 


Russian data, being sn the order of one per cent 











Fig. 6—Comparison of Russian data relative to equations of 
state 
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30K 


° (atm 


Fig 


7—Comparison of calculated and experimentally 
derived compressibility factors 


3. The need of additional experimental data extend 
ing the the 1934 Skeleton 
urgent, not alone for present design needs but for turbine 


beyond range of lables is 
design suited to even higher pressures and temperatures 
Che higher limits proposed are SOO C (1500 F) 
1000 atm (15,000 psia). With contemporary mater.als 


ind the experience accumulated earlier, together with the 


and 


1934 data of proved accuracy as a base upon which to 
build, these very high limits are believed attainable 

1. The design treatment of heat transfer equipment 
depends upon reasonably accurate data for viscosity and 
thermal conductivity. It is imperative that the present 
discordant array of transport quantities be disposed of 
through new The and thermal 


conductivity should be known at low pressures with an 


research. viscosity 
iccuracy of at least one per cent to 800 C and to pres 
sures of 200 atm to temperatures of 400 C. The pres 
sure effect falls so rapidly with temperature increase that 
it need not be measured to S00 C 
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rallation: 


Consider these important advantages 


of a WESTERN PRECIPITATION CMP UNIT! 


F YOU are planning the installa- 
tion of any type of fly ash recovery equip- 
ment— mechanical or electrical — it will 
pay you to investigate the extra advan- 
tages to be gained by installing a CMP 
Unit designed, engineered and con- 
structed under one responsibility by 
Western Precipitation Corporation— 
leaders in both electrical and mechanical 
recovery fields! 


Combines Mechanical and Electrical Advantages: 


A CMP (Combination Multiclone-Cottrell Precipi- 
tator) Unit combines —in one compact installation—both me- 
chanical and electrical recovery principles, so that maximum 
benefit is obtained from the advantages inherent in each 
method. The MULTICLONE section centrifugally cleans the gases 
of the larger and heavier fly ash particles (down to a few 
microns in diameter)... and the Corraet Precipitator then 
electrically removes the very small particles remaining in the 
gases. This combination arrangement has important advantages: 


1. Using the Muntictone for connected to each separate boil 
er, if desired, and their draft 
requirement cut out when the 


while a central 


cleaning out the heavier particles 
permits the bulk of the recovery 
operation to be performed with boiler is down 
Corrrect handles all gases and 
operates at higher efficiencies, 
with continued low power cost, 


relatively low-cost equipment 
2. Using the Corraecte for final 


clean-up insures unusually high 


recovery efhiciency—approaching when one or more boilers are 


theoretically perfect, if desired down. 


with a high efficiency, compact 
Precipitator unit 
Mutt 


can be ar 


3. Each type of unit 
CLONE and Corrment 
ranged for its most efficient ap 


plication, Muttictones may be 


4. During soot-blowing periods, 
or while warming up cold boilers, 
the Mucticrone efficiency usu 
ally increases, preventing over- 
loads of detrimental carbon from 
reaching the CoTrTrett. 


Only Western Precipitation Combines 
Multiclone and Cottrell “Know-How’—In ONE Organization! 


A vital factor in ob 
taining maximum efficiency and 
economy in CMP installations 
is the proper balance of me- 
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chanical and electrical recovery 
equipment to the individual re- 


quirements of each application. 
f 


Western Precipitation is unique 


Sao ti 1 Rp. LR 
; mY i 
as cme | 


in that it not only pioneered the 
commercial application of Cor- 
TRELL Electrical Precipitators 
over 43 years ago, but also has 
been a leader for many years in 
the mechanical recovery field 
with its widely-recognized 
Mu cticione Collectors. 


Result —Western Pre- 
cipitation has the all-important 
“know-how” and experience in 
BOTH fields... knows from first- 
hand experience how to fit the 
right equipment in the right 
place, to do your particular job 
... and can provide the complete 


La? * 


Ri ore eee ee. 


ened | 


(Top) View of CMP unit on 
Utah Power & Light instal. 
lation. Mote compactness 
of unit. (Above) Clese-up 
of same installation. 


installation under ONE respon- 
sibility and ONE overall guar- 
antee! 

Let Our Experi- 
enced Engineers study your 
recovery requirements and make 
recommendations on the equip- 
ment best suited to your opera- 
tions. A wire, phone call or let- 
ter to our nearest office places 
this unique “Know-How” at your 
service, without obligation! 


descriptive 
literature! 


‘tati 


E feel Utol baked. 


CPR 450 MANUFACTURERS OF EQUIPMENT FoR 
(OAL. THON OF 81 OF ENDED MATERIALS PROM Costs @ LIQk IDS 


Main Offices 1022 WEST NINTH STREET, LOS ANGELES 15. CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 + 1 N. Le SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. NE. ATLANTA 5 « HOBART BLOG... SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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Fig. 1.—Model of the Pennwood Station of the Sparrows 
Point plant of Bethleher Steel Co. illustrates its attractive 
appearance, compact layout 
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Fig. 2.—Chart above compares byproduct fuels available 
for power and steam generation for both 1947 and 1949 
against installed byproduct fuel-burning capacity 


Balances Energy 


Needs Against Byproduct Fuel 
Production 


By J. M. SPENCER 


Assistant Fuels Engineer, Bethlehem Steel Co., Sparrows Point, Md. 


Immediately after World War II the steel 
industry expanded its production facili- 
ties at a rapid pace. The Sparrows Point 
Plant of the Bethlehem Steel Co. included 
an integrated power plant as a vital ad- 
junct to their expansion program and 
has continued to give 


this inclusion 


beneficial operating returns. 


ENNWOOD Power 
Point Plant of Bethlehe 


desire for 


Station, Fig. 1, at the Sparrows 
m Steel Co. owes its existence 
better 


i number of plans had 


to a continued utilization of by 


product fuels. Over the years 


been developed to meet this aim But for one reason or 


inother all were discarded until after World War II By 
1947, 


though, studies indicated that the fuel availablk 


ind the plant electrical load were suc.: that an electrical 


generating station would be attractive economically \t 
that time the byproduct fuels were used principally for 
raising steam at low pressure, for stoves, soaking pits and 


coke ovens plus gas engines driving small electric gen 
blast 


would fit into 


erators and furnace blowers An electric gen 


erating station this picture very con 


fortably and be an excellent means of using up a growing 


excess of by product fuel 
p . 4 / 
j ) \ 00d 
t the 


Steam needs for a plat size of Sparrows Poimt run 
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extremely high Chere were in existence at the time ol 
the 1947 studies a number of steam-producing facilities 
to the planned Pennwood 


still very 


These units were in addition 


Station and most of them are much in service 
Phey include |) two boiler houses that together have 
nine boilers supplying better than 750,000 Ibs per hr of 
oil as their 


steam at 275 psi with blast furnace gas or 


fuel, (2) 26 waste-heat boilers developing some 380,000 
lbs per hr more steam at this same pressure level, (3) two 
boiler houses generating around 250,000 Ibs per hr of 


steam at 175 psi (One of these boiler houses uses coke 


oven gas and oil for fuel while the other employs coke 
heat boilers delivering up 
All told the 
then 


breeze (4) another S waste 
to 120,000 Ibs per hr of steam at 175 psi 
various smaller boiler houses and waste-heat 


1,500,000 Ibs per hr of steam, and 


unit 
iccounted for about 
still do 

With the plant growth by 
quantities of byproduct fuels 


1047 iding still greater 

Fig. 2, the 
meeting some of the plant's electrical load with a modern 
generating while \t that 
the electrical load was anticipated to reach a peak of ISO 


pros 
po sibility ol 
station seemed worth tine 
mw with 75 mw of it coming from the proposed Pennwood 
Station It 


mw peak 


has beyond the anticipated 1SO 
\long with it there has 
i result the 


has had two di 


snece yore 


been AN) ACCOTNPATS 
steam need \s new 


Point 


ing imcrease in powell 


tinct stage ol 


Station at Sparrow 


deve lopme rit 
lhe Power Plant 


\t start-up Pennwood consisted of two 425,000 Ibs per 


hr steam generators firing blast furnace gas, oil or coke 
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Fig. 3~Turbine room view shows most recently installed 
20,000-kw back-pressure turbine generator, hydrogen 
cooled, in the foreground 


ASMI standard 


generators 


Dhere 
hydrogen-cooled 

HOO I rT, at the 

10,000-kw back-pressure 


breeze were two preterred 


0 .000-kw 


at sy) 


receiving steam 
turbine throttl 
turbine generator, 
to a 275 psi header was 
a new 475,000-lb per 
Like the earlier in 
blast furnace gas, oil or coke breeze 


psig and 
Recently a 
hydrogen cooled, exhausting 
added, Fig. 3 At the 
hr steam generator went into service 
itallation it 
The combined boiler 


same time 
burns 
ind non-condensing turbine ideally 
meet the requirement of more steam and more electricity 
Now the total steam generating capacity of Pennwood 
umounts to about 1,325,000 Ibs per hr of steam as against 
$50,000 Ibs per hr originally and its electrical generating 
capability totals 100 mw as against the original 75 mw 
he Patapseo River, on which the plant is located, is 
in a tidal area and at times subject to extreme variations 
in water level Past experience had demonstrated that 
both high and low waters could disrupt operations. Soa 
made to meet these problems The 
turbine hall floor at Elev. +3.0, is 4 ft below the maxi 
mum expected water level and the bottom of the intake 
16.0, stands & ft 


special attempt was 


tunnel, at Eley below extreme low 


rhis arrangement allows a variation in water 


level of 15 ft, enough, it is felt, to meet any eventuality 
flexibility 


water 


Separate intake tunnels permit a certain 


since either one may be isolated by stop logs and the 


station operated from the other, although at reduced 


capacity Condensers, split on the vertical center line, 
make it possible to clean either half without taking the 
\utomatic chlorinating 


unit off the line equipment 


keeps up the condenser heat-transfer rates 


Bowler -quipment 


Phe steam-generating units can fire blast furnace gas, 
oil, or coke breeze \ traveling grate stoker, 24 ft by 28 


ft, Figs. 4, 5, with overfire air injected at the nose of 


the rear arch handles the coke breeze. Nine combination 
gas and oil burners are set in the rear wall of each boiler 
and feed either blast furnace gas or oil 

Superheat control in the original two 425,000-lb-per-hr 
steam generators is by means of a bypass damper \ 
tubular dust collector placed between the economizer and 


am heater can also be by passe d 
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Fig. 4—Coke breeze is moved across the boiler room for de- 
livery into the plant bunker systern by the belt conveyor 
pictured above 


rhe air heater on each unit has two paths for the 
The upper half supplies air at 600 F for the 
burners. The lower half 

\n automatic tempering 


forced draft 
combination gas and oil 
furnishes stoker air at 250 F 
damper admits the necessary cold air quantities to keep 
the stoker air within limits that will not damage the 
stoker 
culties on the cold end of the tubular preheaters 

Che latest 475,000 Ib per hr boiler, Fig. 6, follows the 
general design principles of its predecessors except it 


Chis construction also limits the corrosion diffi 


employs a spray desuperheater for superheat temperatur« 


control 


Present Steam Supply 


Under peak-load conditions the original two boiler and 
two turbine installations at Pennwood delivered up to 
250,000 Ibs per hr of steam for auxiliary drives and for 
rhis steam was reduced 


bleeding to the 250 psi system 
in pressure through two desuperheating stations, operat 
ing in parallel, to 275 psi before admitting it to a 4000 
ft-long, 24-in. steam main connecting to the older, low 
pressure plant system, Fig. 7. 

Che new 475,000-lb-per-hr unit has almost all its pro 
duction available for this low-pressure system after 11 
has passed through the new non-condensing turbine unit 
Che original desuperheating stations are normally closed, 
but automatically come into service if the non-condensing 
turbine trips out 

Station makeup enters the cycle at the 
Chis makeup comes from condensate supplied 


deaerating 
heater 
by consumers on the 250-psi system, thus eliminating a 
capital outlay for water-treating equipment at the station 
itself \ll treatment now is internal and involves phos 
phate, sodium sulfite and caustic soda The pH of the 
entering feedwater averages 7.5 to 8.0 which ts held too 
low for good economizer life. Recirculating boiler feed 
water corrects this condition, though 

Che present breakdown of 250-psi steam production for 
plant needs by the different generating facilities gives 
Pennwood 9,600,000 Ibs per day; the older low-pressure 
boiler houses, 18,625,000 Ibs per day; and the various 
waste-heat boilers, 8,200,000 Ibs per day; for a 
total of 36,625,000 Ibs per day 


grand 
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Fig. 5—Traveling grate stoker, 24 by 28 ft, fires coke breeze. 
It has an overfire air injection point at the nose of the rear 
arch. Gas and oil burners mount on rear wall 


team at high-pressure level are 
Other turbo genera 


Che primary users of 
generators. 


service, turbo blowers and coke 


the Pennwood turbine 


tors, mostly for 25-cycle 


oven exhausters are the principal users of 250-psi steam 
iccount for the 150-psi steam 
ery sizable space heating load 


hows the relation between the 


Che miscellaneous user 
load although there is a 
in the winter lable | 
steam requirements 


mayor regardless of pressure 


Fue Fuel Handling 


iilable to meet these steam 
percentage each furnishes breaks 
lurnace ga 60.9 o> coke breeze, 


fuel oil, 4.6%; 


Ot the fuels av 
needs the 
follows: blast 


heat 


various 

down as 
f 

14.6% 


waste 19. 8° and coke oven gas, 


( 
( 


Che most important from the standpoint of quantity is 
Sparrows Point the blast furnace 


blast furnace gas \t 
ras system consists essentially of a large main running 
full length of the blast furnace section 


east and west the 
Each of the 
main and each consumer draws its gas from this main 


nine furnaces discharges its gas into this 


Gas in this main ts ‘‘dirty”’ or “‘rough’’ gas and depend 
ing upon its eventual consumer service may be cleaned 
disintegrators or precipitators 
loading is reduced to as little as 0.004 


iddition to the cleanliness factor 


by passing it through 
dust 


grain per cu it 


where the 
But in 
is far as specific consumer requirements go, is the one of 
priority 

rhe blast furnace auxiliaries have first call on any gas 
such as soaking pits and 
finally the 


rhe reasoning 


Then the production unit 


coking ovens, get thet And steam-gen 
engines. 


ovens can use coke 


erating equipment and the gas 
is straightforward he coke 
boule: il 
off if gas supply proves in 


oven 
gas and the steam The gas-driven electric 


engines may be schedule 


idequate but if the ire left running their priority 1s 


equal with the gas-drive lowers on the blast furnaces 


Since the gas mau rve as the only storage space lor 
gas and gas production ries from considerable to rela 
tively little a 
controls serve tw prima 
Actually the tw 


For example the prime r 


ntrols is provided These 


functions, dispatching and 


food te i« 


safety inctions interlock. 


juirement of any safety con 
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Fig. 6—External view of Pennwood Station shows that all 
heat recovery equipment for the station, dust collectors, 
and induced draft fans stand outside 


trol is to protect the gas distribution system and the gas 
high or dangerously 
and 1s 


either extremely 
low Che 
piped into the enclosed areas of the boiler houses, gas 
and hoisting 
infallible 
Ihe low pressure condition 
is even more dangerous. It 1s at that the 
hazard of an explosive mixture is most likely to occur 
and steps must be taken to shut off gas to consumers 


consumers from 


gas pressure gas 18 toxic in nature 


and various gas cleaning 
that 
pressure protection system 


engine rooms 


stations so these areas require an over 


this time 


Iligh-Pressure Gas Control 


Chere is one operating requirement that helps in the 
control of high pressure in the gas mains. This 1s the 
need to remove the quantities of dirt and water, even 
after the primary their work, that 
carry along with the gas in its travel through the mains, 
Water sprays have been placed in these mains to do this 
job Chen a special system of drains remove the accu 
Each drain is equipped with 


washers have done 


mulated water continuously 
a seal that provides a hydraulic head greater than the 


static pressure in the gas mains so that the seals will not 
But each of 


these hydraulic controlled seals needs protection against 


blow and release gas into the atmosphere 
pressure within the mains that 
their hydraulic head 

operated by pressure 


an increase in stati 
could conceivably overcome 

Gas bleeders of the burning type, 
below the 


over-surges in 


seal hydraulic 
These 


regulators set well minimum 
head, handle any 
pressure regulators employ oil as the operating medium 
\n oil storage tank and two oil pumps are supplied with 
each installation. The electrically 


driven unit and one steam-driven with the oil pressure 


gas pressure 


pumps have one 
pump closing the steam ad 
In this way 


reason Causes 


ce veloped by the electric 
valve to the turbine 
failure of the electric-driven unit for 
the steam unit to operat At the 
signal flashes at some convenient operating station 


mission driven unit 
any 
ilarm 


same time an 


Phere 
system occur too fast for a bleeder to relieve the pressure 


are times, however, when pressure surges in the 


before it can build up to a dangerous point. One seal, 


then, is designed to blow at a pressure point below that 


of any other seals in the system It has to be of rela 
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Fig. 7—Two desuperheating stations, operating in parallel, 
reduce steam pressure from Pennwood to 275 psi before it is 
admitted to older low-pressure piping systern 


tively large capacity to give quick relief and located in 


a comparatively open area for safety of personnel 
Further it supplied with a 
water so the seal can be re-established quickly 


of the toxic nature of the gas any seals at points where the 


must be heavy supply of 


Because 


gas is pumped into buildings should be the deepest on the 


system 


Low-Pressure Ga Regulation 


\ combination and safety regulator device 


serves to safeguard consumers from the explosive mix 


pre ssure 


ture hazard of low gas main pressure. It consists of a 
double diaphragm top connected by a balanced arm 
One top controls the line pressure during normal opera 
tion and the other assumes control of the regulator ele 
ment when supply gas pressure drops down to a pre 
determined minimum 

This class of regulator constantly in operation has 
little chance to fail in event of an emergency. A standby 
type of control that goes into service only at the time of 
a gas supply failure needs frequent and thorough check 
ups as to its operating ability to work when required 

The low-pressure safety controls offer an excellent 
means of establishing automatic distribution. By ad 
justing the pressure at which the controls shut off the 
gas supply to the various consumer equipment it is possi 
ble to eliminate consumers in order of preference as gas 
Mills and boilers where more than one 
shut off first 


supply falls off 
fuel is available are 


Conclusion 


Phe Pennwood Power Station represents an excellent 
example of the benefits of a well-integrated power house 
working steel mill. It affords a 
fuels almost as fast as they are 


to a larg means of 


disposing of byproduct 


formed and in a manner that benefits the industry with 


out creating a problem to its neighbors 


rABLE I AVERAGI rRAM DISTRIBUTION 


M. Lb 
per Hour 
1190 
180 
uo 
520 


en exhau 
and m 
Auxiliaric 150 


Tota 


Turbine Blade Temperature Telemeter 


\ complete instrumentation system for remote in 
dication of gas turbine blade temperatures has recently 
been designed by M. I! the National 
Bureau of Standards for the Navy Bureau of Ships rhe 


high-temperature resistance 


Greenough of 


system includes 
thermometers that withstand large centrifugal forces, an 
inductive commutator that transmits signal information 
from the high-speed rotor to external stationary equip 
ment, and electronic circuits that interpret the teleme 


prec ! il 


tered signals as temperature measurements. Tests on 


turbines under actual operating conditions indicate that 


temperature measurements may be made with the in 


tem to an accuracy of better than + 25 
sup to at least 1400 degrees F, 


strumentation sy 
degrees F at temperature 
where more conventional methods do not apply 

system 


An essential element for any instrumentation 


measuring the moving turbine parts is 


a means for taking information from the sensing element 


temperature ol 


in the blades and for transferring it through a coupling 


mechanism to stationary locations outside the rotating 
machinery \t low speeds, the slip-ring or commutator 
and brush arrangements are At high 


speeds, however, or in the presence of oil or water vapor, 


commonly used 
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maintenance of good contact for efficient and reliable 
signal transfer becomes difficult 

New alternatives to the 
are their inductive counts rparts, the 
and the ‘ 
vised, but the latter has been developed more fully at 
NBS for 
sentially the 
of pairs of input and output coils on the rotating shaft, 
ind 


conventional arrangements 
inductive slip-ring 
inductive commutator Both have been de 


inclusion in the instrumentation system Es 


inductive commutator consists of a numbet 


information 
Rotation 
of the shaft brings each coil pair into and out of coupling 
Each channel or set of rotating 


with one stationary set of 


receiving coils mounted on the turbine frame 


energizing 


with the stationary coils 
coils 1s sampled periodically with rotation 
This development 


Since the 


thus signal 
information is sequential in nature 
offers several useful advantages inductive 
there is no wear 


virtually 


commutator 1s a non-contacting device, 
problem. Large vibration amplitudes have 
no effect upon the transfer properties 


oil or water \ apor also has no appreciable effect upon the 


The presence ol 


signal transfer because the coupling is inductive between 


Moreover, the shaft may be 


low-impedance windings 
run in either direction without modification of the unit 
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Bare Tube Walls 
on Slag-Tap Furnaces 


By PROF. DR. ING. RICHARD 
DOLEZAL 


Ostava, Czechoslovakia 


RAC I IC AL exper>rience 
various countries flavors 
walls rather than 


with slag-tap furnaces in 
i furnace construction em 
a refractory 
The advan 


ploying bare tube 


lined one for steam-generation purposes 
tages are many 

While slag does build up on bare tubes it drops off 
periodically so that the average heat transfer rate and 
hence steam generation rate is higher with the bare tube 
than with refractory-covered installation. In fact with 
bare tubes very high local heat absorption rates develop 
which 100,000 k eal Further, 


bare tube walls are simpler and cheaper to manufacture, 


may amount to m°hr 
and they eliminate one difference between the slag tap 
and the dry bottom furnace which is an advantage in size 
and type standardization 

From the viewpoint of conversion of dry bottom to slag 
tap furnaces (an acute problem in Europe because of the 
constant decrease of coal quality) a design calling for bare 
tube wall construction requires only that the botto'n be 
rebuilt installed Chis 
assumes, though, that the center to center spacing of the 
great At the 
writing most slag-tap furnaces in Czechoslovakia have 


Che bare tube wall design is of 


and a slag removal system 


original tube wall is not too present 


faced tubs 
d ite 


relractory 


relatively recent there 


Bare Tube Wall Design 


rhe e«rlier slag-tap furnaces of bare tube design em 
ployed welded-on fins about | in. wide and about in 
thick 


the vertical spacings ran 


The gaps between fins did not exceed 5 mm. and 
ibout 50 mm, Fig. | rhe fins, 
oft carbon steel, were to protect 
the furnace lining from the effects of slag. Since they 
welded directly to the heat 
tubes and, in effect, formed a 


consisting of flat bars of 
wert tubes they increased the 
absorbing surface of the 
continuous metal wall which prevented formation of a 
permanent, idhering slag layer on the wall 

rhe fin width, though, could not be arbitrarily chosen 
fins absorb radiated heat from the flame which 


strongly 


since the 
in turn raises the fin temperature from its base at the 


tube to its free end rhe average temperature of the 


or the edges of the mild steel 
3700 


fin could not exceed 550 ¢ 
burn off Che 


ith § 


gi 


fin would following formula, 5 


\ q ves the maximum permissible fin width, 5, 
in mim for , in mm, and a given heat 
absorption rate for the tube of g,in k cal/m’*hr. Itsap 


to fins subjected to heat 


i given thickn 


plication is limited, though 
radiation from only one side 
ibove the restrictions fin size and spacing 


Over and 
of fabrication difficulties 


imposed were the added one 
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Over the last year or two a series of reports 
have appeared on the design and operational ex- 
perience of Czech-built, large-sized high pres- 
sure boilers with slag-tap furnaces. This par- 
ticular one discusses the reasons for choosing 
certain designs and re-examines them in the 
light of operational data. 


The welding on of the fins proved to be an expensive 
process and required subsequent heat treatment partic 
ularly if the tubes were made of alloy steel. In addition 
local piercing of the tubes could occur during the welding 
process 

Recent practice in large boiler construction has been 
to employ bare tube walls with the tubes on close center 
spacing. This where 
tubes are relatively inexpensive the 
ratio of t/d | (where ¢ center to center spacing, 
Fig. 3, and d tube dia.) fins need not be used, Fig 
Such a wall behaves the same as a finned wall as far as 


construction applies especially 


In such cases if 


) 


slag buildup is concerned 
This situation was found to hold true in rebuilding 


dry bottom furnaces for slag-tap operation. In some in 


=> 
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seve lave 


Fig. 1.—Earlier bare tube, slag-tap furnaces used welded-on 
fins about | in. wide and about '/,; in. thick with 5-mm gaps 
between fins. 
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Fig. 2—Recent Czech practice in slag-tap furnace construc- 
tion employs the bare tubes alone placed on close centers 


stances bare tube walls with tube spacings larger than the 
tube 
that 
tube 
was undamaged. In a 


>|, experienced a molten slag action 
filled in the inter 
so the refractory behind the tubings 


diameter, (/d 


not only covered the tubes but 
space, Fig. 3, 
specific case (3) where good re 
a wall the tubes had a 70 
a t/d ratio of 1.57 


advantage 


sults were obtained with such 


mm dia. and 110 mm, i.e., 


The simple bare tube wall is a considerable 


a spacing ol 


over the more complex finned tube design 

While the 
for the 
must be 


above example indicates a considerable tol 
erance t/d ratio actually the maximum allowabk 
ratio carefully Otherwise, the lining 
behind the tubes can melt off if surface temperature gets 


‘ hose n 


too high to permit a protective layer of solidified slag to 
temperature for the lining behind 
can be pictured as a function of the 
Fig. 4 
their 


his surface 
called | 
t/d ratio for 
This part applies 
effect with 
tubes carry a slag 


form 
the tubes, 


various flame temperatures, /,,, 


to clean bare tubes only because 


cooling respect to the lining decreases as 


soon as the coating 


Earlier it was held that the temperature of the lining 


surface need only be lower than the melting point of the 
solid layer 


slag to ensure being formed on 


Chis has since been proved incorrect In 


a protective 
its surlace 
the flame temperature ran 
lining sur 


one specific case, for example, 
about 1600 C, the //d ratio was |.7 so that the 
face temperature, 
1O80 C Phe 


burned never decreased below 


iwccording to Fig. 4, would not exceed 
pomts of the slag from the coals 


1200 C Yet 


melting 
melting off 
of the lining did occur 

Che probable 
of a low melting point eutectic of the firebrick with the 
data } a 
FeO) 


have 


cause of this melting off is the formation 


According to literary 
Si02, AlO;, CaO, 


slag component 
eutectic of the 
typical of the elements in firebrick and slag 


components 
may 
melting points even below L000 C 

(nother 
nomena is the 


mentioned phe 
a thin 


explanation of the above 


formation on the tube surfaces ol 


slag layer which considerably decreased the cooling effect 
ratio should preferably be 


; 


In this possibility the //d 
temperature, /,, of the 


. lining 
(/d ratio for a 


chosen to give a suriac« 
below 900 C According to Fig. 4 the 
flame temperature of 1600 C is about equal to 1.4 
Tube Wall 


Hleat Stresses in the 


a slag layer drops off a bare tube wall 


At the 
high heat absorption rates of thermal flow can develop 


instant 


In special cases this sudden, sharp increase can produce 
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Fig. 3.—Czech boiler wall design establishes a ratio of t/d 
where ¢ = center to center spacing and d = tube dia. 


difficulties. Such a special case occurs in natural circu 
lation boilers operating at high 
in which the 
ome 

thicknesses exceeding 


with the 


very steam pressures 


over 150 atmospheres walls are made of 


diameter tubes \merican have 
tubes with wall 
alloy 


permissible thickness of 7 mm for steam generating 


large plants 


installed 10 mm 


although made of in contrast maximum 
tubes 
in Czechoslovakia and other European states 


Phi k 


very 


walls do not 
well 
tube 


withstand high heat absorption 
high temperature 


ibout heat 


rates since the gradients 


ucross the walls bring stresses from the 
different expansion rates of the inner hot and outer less 
tubes rhis 


lower heat conductivities 


hot surfaces of the applies especially to 


tubes of alloy steel which have 


than nmuld carbon-steel tubes 


Obviously the presence of a permanent refractory 


lining and layer of slag in the tube walls 


of a slag tap lurnace reduces heat 


a permanent 
absorption rates and 
also heat stresses in the individual tubes making up the 
If the 


wall slag layer drops off locally from a bare tubs 


tv 
600 


| | 
2 I Ya 








Fig. 4—Graph for determining surface temperature of the 
refractory behind the tube wall pictures three flame-tem- 
perature curves—1800, 1600 and 1400 C—with refractory sur- 
face termperatures as the ordinate and the t/d ratio the 


abscissa. 
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wall the heat absorption rate increases to several times its 
value when the slag was on the tube. But this locally 
increased heat absorption rate does not affect a reduction 
in flame temperature so the local tube area in a bare tube 
wall must absorb the entire shock. 

It has been found that excessive local heat 
brought about by alternating heat flow may exceed the 
yield point of the tube material. Further repeated heat 
shocks produc e a loss of the plastic properties of the metal 
The Twin Branch (2 
boiler experience There the tubes 
cracked without preliminary plastic deformation. The 
was the frequent repeated heat 
those occurring in 


stresses 


and failure from heat fatigue 
proves this view. 
reason for the failure 


Stresses amounting to three times 
refractory-faced tubes 

On the other hand a refractory lining excludes high 
heat stresses even in thick-walled tubes and dampens 
the heat shock when the slag layer drops off. A second 
method of reducing heat shocks is to lessen the thermal 
Aluminum, even if 
than oxidized steel tubes rhis 
aluminum coating puts a brake on the heat flow through 
the tube only until a layer of slag forms on top of it 
When this layer forms the tube absorbs radiated heat as 
well as an ordinary tube. Usually the 
temperature of a riser tube does not get beyond 400 C so 
diffusion of aluminum from the 


the tube where the perlite in the 


blackness of the tube surface 


oxidized, is less blac} 


oxidized steel 
there is no danger of 
surface to the inside of 
tube could become graphitized 

Still another method of avoiding tube cracking is to 
follow the Czechoslo 
limiting tube thickness to 7 mm even for boilers of the 


ikian and European practice of 


highest pressure and to tube diameters of 70 mm for all 


but exceptional cases. This eliminates the danger since 


. 
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Fig. 6—Corner burner design, left, above, caused intensive 


corrosion of tube surfaces, Fig. 5. Rebuilding to design, 
right, above, corrected the trouble. 
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Fig. 5—External etching action on outer surface of boiler 
wall tubes, above, occurs in spots directly hit by the flame in 
certain slag-tap furnaces. 


heat stresses in tubes of these physical dimensions do not 
approach critical limits. 


External Corrosion of Tubes 


External corrosion has been evidenced on some furnace 
tube walls of slag-tap furnaces. It manifests itself as a 
weakening of the tube produced by an external etching 
action, Fig. 5. The evidence indicates this form of 
corrosion occurs only in slag-tap furnaces, but in both 
bare tube and refractory-faced tube walls, and is confined 
to spots directly hit by the flame. It is attributed to 
compounds formed by the combination of the sulfur in 
the coal with the tube metal. Reid and Cohen (5) 
thoroughly investigated this form of tube corrosion 

According to the Reid and Cohen findings the atmos 
phere at the corrosion spots is usually a reducing one. It 
appears that coarse coal particles tear off the flame when 
it hits the tube surface hese particles adhere to the 
tube surface and burn off slowly with an inadequate 
supply of oxygen 
In some cases introducing a tertiary air supply 
eliminated the corrosion. But in the first instance it was 
necessary to limit the hitting of the tube wall by the 
A finer grinding of the coal to produce a smaller 
Similarly 


flame 
grain size also proved a successful measure. 
the position improved if the pyrite was removed from the 
coalin the mill. In certain cases a protective oxide coat 
ing of the affected surfaces solved the problem 

But for the majority of cases the burners had to be 
reconstructed to eliminate corrosion. Fig. 6 1s an ex 
ample. Here the corner burner design shown on the 
left caused intensive After rebuilding in 
accordance with Fig. 6, right, the corrosion effects ceased 
Apparently a better distribution of the air and pulverized 
fuel mixture in the furnace explains the improvement 


corrosion 


produced by the redesigned burner 


Czech Operating x perience 


Che first large scale Czechoslovakian slag-tap installa 
tion using bare tube furnace walls was a 220-ton/hr steam 
capacity boiler designed to burn any type of Selsian and 
a calorific value of about 6000 
boiler is described in detail in 
Strojirenstvi, No. 11, 1952 (abridged translation in /in 
gineers Digest, February 1954, pp. 65-8) 
height of about 6 m from the furnace bottom the walls 
bare tubes with relractory 
lining. Above this height the tubes were provided with 
fins and there was no exposed refractory 

The slag-tap furnace 1s of rectangular cross-section, 
rhe burners are corner burners 


Ostrava region coal of 
k cal kg This 


some 
Up to a 
gaps exposing the 


were ol 


6000 mm by 9000 mm 
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Fig. 7.—Furnace appearance of combustion space after one 
month's operation of the first large-scale Czech slag-tap 
furnace using bare tube walls. 


directed toward the center of the combustion space and 
Originally, Fig. 3, the 
with 


inclined against the slag bath 


walls were made of bare riser tubes of 70-mm dia 
a center spacing of 120 mm to give a gap of about 50 mm 
he (/d ratio was 1.7 On the 
with refractory bricks of a 
These bricks, bolted to the 
thin layer of 


and then another layer roughly 60 mm deep, of slag wool 


between adjacent tubes 


outside the wall was faced 
thickness of about 60 mim 
covered with a asbestos 


tube walls, were 


rhe entire boiler was encased in sheeting of about 3-mm 
thickness 
After the boiler went into operation an initial melting 
and slag outflow was obtained while the tubes were still 
Slag outflow 
110 tons/hr, or at 
rhe coal 


1 Slag melting temperature of 


slag layer accumulation began 
v 


steaming output 


ilree ofl 
reached 
s rated output 


when the 
about 50 per cent ol the boiler 
in use at that had 
above 1400 C Che temperatures above the slag pool by 


optical pyrometer readings measured 1600 C to 1750 C 


rhe slag temperatures decreased steeply in the vertical 
direction which indicated the very intensive cooling effect 
of the bare tube walls \t 4 m above the furnace bottom, 
for example, the flame t mperature had dropped to less 
than 1500 C 

Che temperature of the tubes was 
But according to the graph of Fig. 4 this 
the limits of 1OSO to 
1600 to 1700 C and 


lining behind the 
not measured 
temperature, /,, should be within 
1170 C for flame temperatures, /,,, of 
(/d ratio of 1.7 

After a long period in service a continuous, externally 
smooth-surfaced, 3- to 10-mm thick layer of slag formed 
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Fig. 8—After several months’ operation the lining behind 
the tubes began to melt away and in 4000 hrs was com- 
pletely gone. 


tube walls 
porous it became, particularly so where it came 
Between the tube 


on the rhe deeper into this layer of slag the 
more 
close to contact with the tube surface 
surface and the slag layer, though, was a thin, light brown 
deposit of the finest ash. The slag layer peeled off easily 
from the tubes and would fall off during startup or shut 
boiler 
combustion space after one month's service 
rhe space between the found 
partly filled with slag and then only in the part of the 
wall above 3 m height from the bottom. In the zone of 


the highest temperatures above the furnace bottom the 


down of the Fig. 7 shows the appearance of the 


tubes was to be only 


refractory lining between the tubes was melted away 
\fter several months operation the lining behind the 
tubes, began to melt after about 4000 hrs 


operation it was melted through completely, Fig. 8 


away and 

rhe melting point of the slag at no time during this 
operating run dropped below 1200 C rhis 
temperature, incidentally, was determined by use of the 
Bunte-Baum method and appears on the graph, Fig. 9 
[hese curves apply to granulated or powdered slag after 
rhe melting poimt of this 


melting 


it has flown out of the furnace 
tube surface be 
higher 


slag is lower than that forming on the 
cause of the concentration and reduction of the 
iron oxides in the slag pe ol 

During manufacture of the boiler four adjacent tubes 
in the combustion space were provided with fins 12 mm 
thick and 23 mm wide leaving a narrow gap of 3 to 5 mm 
between adjacent fins. These fins stood up very well in 
operation he hot edges of the fins and the refractory 


beneath them remained intact throughout the operating 
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experience of Figs. 7 and 8. However, the fins welded 
on the tubes about 4 m above the slag bath were severely 
burnt at the edges during this time These fins were 40 
thick. They were fitted on one 


so that the edge facing the furnace 


1 


mm wide and 12 mm 
side only of the tubes 
was roughly even with the front of the tube 

But because the fins record in general was so good it 


was decided to reconstruct the furnace by welding fins on 








) — ____j- 4 - 4 - 4. 
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Fig. 9—Melting point of the slag in the zone, Figs. 7-8, was 
determined by Bunte-Baum method and is pictured above. 


all the tubes to close the gaps between tubes and thereby 
obtain an all metallic cooled surface 

After reconstruction the boiler went back 
operation. The flame temperatures above the bottom 
rhe load point at which 
slag began to flow, namely 110 tons/hr of steaming out 
rhe tubes again took on a coating 


this into 


remain the same as before 
put, did not change 
of slag up to a height of 3 to 6 m 
smooth, glassy on the outside surface, dropped off easily 


This solidified slag, 


\bove the 3- to 6-m height the tube walls remained clean 
\fter about 4000 hrs operation the unit was shut down 


for inspection Chere were no evidences of corrosion and 


tube surfaces were found to be periect everywhere 
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Research to Guarantee the Gas Industry's Future 


The 1954 
stitute of Gas Technology, E 


Annual Report of the director of the In 
S. Pettyjohn, to the associ 
ate members and contributors of that organization car 
ried as its theme the need for research to (1) guarantee 
the the gas industry (2) the 
dangers of regulation for price control by furnishing 
an adequate supply at competitive costs. 

12 trillion CF of 
natural gas will be reached in 1960. This had been pro 
jected originally upon a population of 160 million in the 
U.S. A. by 1960, increasing to 188 million by 1975. But 
the nation passed the 162.5 million total in July 1954 and 
indicates 208 million in 1975. The 
1960, if not 


future of natural avoid 


The estimated peak production of 


the revised estimate 
estimated peak natural gas production of 
exceeded soon, will be entirely inadequate and be getting 
worse with each succeeding year 

\t the moment the industry has no knowledge of what 
iided increments of gas, nor what 
Che only 


it will cost to produce 
price level will be required to meet the needs 
solution is to further develop methods of making gas 
from fossil fuels. 

The Carthage 


natural gas into carbor 


Hydrocol plant designed to convert 
nonoxide and hydrogen and then 
into liquid fuels, has been an operational and economic 
failure. For that reason the 


about anv headlong d« elopme nts 


industry is doubly cautious 


Synthesis gas, made by 


6 


pressure gasification of coal 
in suspension in the pilot unit at the Crawford Station of 
The Peoples Gas Light and Coke Co., 
100 CF per hr from an initial one CF 
hr rate which indicates definite progress in this 
method But toda wcording to Mr. Pettyjohn, a 
000-ton-a-day coal ersion demonstration plant is 


is now being pro 


duced at the rate of 


per 


needed to work out improvements in design and 
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operating procedure and thereby better assess progress 

rhe gasification of coal is essentially an operation for 
augmenting the supply of natural gas. The gasification 
of oil, on the other hand, is primarily one of supplement 
ing the natural gas supply for peak loads in winter in 
localities where the supply of flowing gas is inadequate 
and underground storage is not available 

Hydrogen is a major need in hydrogasification, and 
in the processing of natural gas, natural gas condensates 
and petroleum products, as well as in the production of 
ammonia for fertilizers and explosives. One of the best 
sources of hydrogen is coal 

rhe Institute has developed a process employing ex 
pansion gas turbines for the production of hydrogen 
from coal. They a somewhat similar method for 
hydrogen production from light hydrocarbons, In addi 


have 


tion they can use heavy oils in place of coal. 

rhe pressure hydrogasification process offers, in the 
opinion of the Institute, an opportunity for the small 
gas plant operator to cut labor and material costs and 
regain competition a(lvantages for his gas in the market 
For the longer range coal or heavy oil can be processed 
costs and availabilities of 


depending upon the relative 


these fuels 


Should the Middle East oil fields develop and Bunker 


C be dumped on the Eastern seaboard a utility could 


convert to cyclic pressure hydrogasification to develop 
Btu oil or gas 


conversion plants can be set up in the 


i high If coal must be depended upon 


entirely coal 
fields 
in this country crosses a substantial coal field 


will 


because every gas transmission line of any size 


insure the 
lo to 


rhe development of these processes 


nation of an adequate supply of gas for the next 


100) years at least 





ASME Annual Meeting In Review II— 


n the earlier report ol the recently concluded annual 
meeting of the ASME carried in the December Com 
BUSTION the highlights of the meeting were given and 
most of the papers of direct interest to the power field 
Chere however, a number held over for 


were, space 


reasons that are abstracted below 


Selecting Surface Condensers 


In a paper entitled “ApproximateMethods for Selec 
tion, Sizing and Pricing of Steam Surface Condensers, 
William E. Elligen of Allis-Chalmers Manufacturing Co 
presented in chart form some extremely useful data for 
preliminary design and estimating of this important com 
ponent in large steam-electric central stations. The 
paper includes curves showing the relationship of cir 
culating water requirements and amount of steam con 
densed to required condenser surface for both one- and 
two-pass surface condensers, Other curves provide in 
formation on weight and cost in relation to surface area 
and of the cost of tubing in relation to area, including 
variations for several tube materials. Costs of circulat 
ing and condensate pumps are plotted in terms of capac 
ity 

By following the procedure outlined in the paper the 
designer is able to arrive at an approximate price and 
weight, taking into consideration changes in circulating 
water velocity, initial temperature difference, cleanliness 


factor and circulating-water temperature 


Flow in Pipes 


In a paper entitled ‘“Turbulent Flow in the Entrance 
Region of a Pipe,’ Donald Ross reported on work done 
it the Ordnance Research Laboratory under a Navy con 
tract in connection with the working section flow studies 
bS-in Pennsylvania State Uni 

A solution of this problem of turbulent flow is of 


for the water tunnel at 
versity 
interest to those engaged in the design of tubular heat 
exchangers and piping systems. The author presents an 
analytical solution in the form of equations which yield 
the relative momentum thickness at any station within 
ten diameters of the entrance, and from this the pressure 
drop and heat loss are calculated he ratio of these 
quantities to the corresponding values for fully developed 
practically independent of 


theoretical ex 


pipe flow are found to be 
Reynolds number 


pressions with the few data that are available shows good 


Comparison of the 


agreement, confirming the formulas for design applica 


trons 


“Effect of a Globe Valve in Approach Piping on Orifice 
Meter Accuracy"’ was the title of a paper by J. W. Mur- 
dock, C. J. Faltz and C. Gregory, Jr., of the U.S. Naval 
Boiler and Turbine Laboratory at Philadelphia, Penna 
There are many situations in power plants in which it is 
impossible to obtain an adequate length of straight pipe 
to insure a normally turbulent pattern required for meter 
ing fluid flow by means of an orifice. The tests reported 
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in this paper were conducted to show the magnitude of 


change when less than the minimum straight pipe is 
used 

The test 
pipe 147 pipe diameters long, discharging into a conden 
ser, thence to a weighing system. Either steam or water 
introduced into the [wo 
edged thin-plate orifices were used, the control orific 
A 60-diameter 
straight run formed the approach to the control orifice 


\ globe valve could be located at any multiple of thre« 


section consisted of a straight run of 4-in 


could be system sharp 


being upstream from the test assembly 


pipe diameters between 6 and 60 upstream from the test 
orifice he valve was installed with its stem vertically 
upward and perpendicular to the plane of the pressure 
taps. The orifices were constructed in accordance with 
AGA-ASME standards, and nine pairs were used having 
beta ratios ranging from 0.30 to 0.85 

The change of indicated flow rate due to a globe valve 
placed six diameters before an orifice is 2 per cent or less 
for orifice ratios less than 0.75 For greater ratios the 
spread of data with or without the valve in the line is of 
such magnitude that valve disturbance cannot be dis 
The exact poimt of no 
interference is difficult to ascertain rhe effect of globe 


valve throttling down to 20 per cent relative opening was 


tinguished from reproducibility 


negligible 


A useful empirical relationship for the flow of satu 
rated boiler water was pre sented by Prof. E. S. Monroe, 
Jr., of Cornell University in a paper entitled “‘Flow of 
Saturated Boiler Water through Knife-Edge Orifices in 
Series Whenever flashing of liquid into vapor takes 
place, flow formulas for cold water become erroneous 
rhe author conducted experiments in metastable flow in 
which the variables studied included (1) orifice size, 
orifices in series, (3) solids 


number of presence of 


water, (4) spacing of orifices, (5) direction of flow, 


variations in initial pressure and (7) variations 1n final 


pressure Pressures were measured by calibrated bour 
don gages and temperatures by means of mercury ther 


mometers in oil-bath wells 


Design of Heat Exchangers 


Whitlock 
process heat-exchanger 
Heat 


years 


W. C. Beekley of The Manufacturing Co 
current 
entitled rhe 


Over the 


reviewed the state ol 


practice in a paper Economics of 
Exchanger Design 


continuing heat-transfer research has resulted in greatly 


past twenty-five 
added knowledge and more accurate methods of calcula 
tion, while development in the physical characteristics of 
heat exchangers has made possible increasingly compre 
hensive specifications governing design and construction 
Mr. Beekley urged that there should be a clearer recogni 
between 
manutacture 


tion of the economically optimum line “basic 


mechanical design’ and ‘design for 
Within limits prescribed by thermal analysis and pre 
liminary mechanical design, design for manufacture 
should be judged more searchingly by economic consider 
ations. Economies may be effected through quantity 
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production, by optimum selection of forms of materials, 


through the increased use of jigs, by maintaining uniform 


criteria for tolerances and inspection, and by increased 


attention to I 


what might be termed a standardized ap 


proach to the relation f practical construction and ideal 


conditions 


Economic Aspects of Shell-and 
William C. Beaton and Paul A. 


W. Kellogg Co. presented a cost analy 


In a paper entitled 

Tube Exchanger Design 
Taxter of the M 
sis of the manufacture of an exchanger of the floating 
Ma 


ire compared for major ele 


tube-sheet, removable-bundle-type construction 


terial and fabrication costs 
ments using steel var from medium to high tensile 


The 


Variations as a 


strength iuthors presented curves showing cost 


function of diameter with pressure and 


type of plate material as parameters. Bar graphs were 


also shown to indicate iriable labor and material costs 


ig pressure and shell diameter 


for exchangers of var 

Che problem considered in a paper entitled “Optimum 
Design of Shell-and-Tube Heat Exchangers” by M. T. 
Cichelli and M. S. Brinn of the du Pont Company is how 
rhe general case 1s 


to design for minimum annual cost 


solved where the process fluid rate, process fluid tempera 


ind the ¢« 
tube 


ture change olant inlet temperature are known 
and both the 


heat-transfer 


ind shell-side pumping costs and 
Solutions are 


sicle 
resistance ire appreciable 
given for the following cases: (1) fixed coolant rate, 


fixed shell-side velocit }) fixed tube-side velocity and 


(4) fixed surface area Che method of Lagrange multi 
pliers for optimization calculations is demonstrated and 


used 


Flowmeter Development 


\ New Type of Orifice Flowmeter 
for Compressible Fuid F. D. Ezekiel of the Massachu 
lechnology developed the theoretical 


In a paper entitled 


setts Institute of 
basis for a simple pressure-compensated orifice flowmeter 
that measures the weight flow of a compressible fluid in 
of a varying pressure. An ex 


the presence upstream 


perimental model tested at pressures ranging between 
200 and 1200 psia indicated flow measurements accurate 
within a six per cent error margin. A method of simul 


taneously achieving temperature and pressure compen 


sation is also discussed 


I. O. Miner of Builders-Providence, Inc., presented a 
The Dall Flow 7 ube, 
been in use in England for 


paper entitled which is a primary 
flowmetering device that ha 
some time. Examination of the Dall flow tube gives the 
impression that a fluid flowing through it would be sub 
ject to a high head Actually, the author 


pointed out, the loss is lower than for any other known 


very loss 
primary device which operates by developing pressures 
dependent on the He added 
that engineers experienced in the art of flow measure 
unazed at the remarkably low pres 


icceleration of the fluid 


ment are even more 
sure drop than are the uninitiated. Limitations are en 
countered in the measuring of flow of fluids containing 
solids which might settle out in the throat slot, and more 
straight pipe is required than for some other standard 
Also the becomes 


flow-measuring devices coefficient 
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variable below a Reynolds number considerably higher 
than that at which a venturi coefficient starts to vary. 
Data were provided on coefficients and effects of up 
stream disturbances for the benefit of researchers and 


users of Dall flow tubes 


Bourdon Tubes 


Although it is one of the oldest and widest used 
methods of measuring pressure, the Bourdon tube is still 
generally designed by cut-and-try methods. The ASME 
Special Research Committee on Mechanical 
Elements contributed two papers as a part of its project 
to change Bourdon tube designing from an art to a 
One of these papers ‘‘Sensitivity and Life Data 
on Bourdon Tubes,’’ was compiled by H. L. Mason ot 
the National Bureau of Standards and the chairman of a 
subcommittee on empirical data authorized by the ASME 
Special Research Committee in September 1952. The 
subcommittee was charged with collecting and analyz 


Pressure 


science 


ing such information on the quantitative performance of 
Bourdon tubes as could be obtained anonymously from 
rhis information is presented 


Sensitivities 


manufacturers and users 
in tabular and graphic form in the paper. 
are compared with the theories of Wuest, Wolf and 
Clark-Gilroy-Reissner Plots of life data as a function of 
maximum fiber stress are shown for steel and for phos- 
phor bronze 

In a paper entitled ‘Theories on Bourdon Tubes 
F. B. Jennings of the General Electric Co. 
theories of Wuest, Wolf and Clark-Gilroy-Reissner with 


Results are presented in curves 


compares 


one that he formulated 
plotting the same dimensionless ratios in all cases 
hese curves are useful in designing Bourdon tubes of 
flat-oval, elliptical or 
perimental data are compared with a curve based on the 
author's simplified theory, and an empirical curve of 
Results of analyses of tip travel 


pointed-are cross-section. Ex 


similar shape is drawn. 
and tip force are given. 


Properties of Metals 


rhree members of the staff of Battelle Memorial In 
stitute, R. L. Carlson, R. J. MacDonald and W. F. Sim- 
mons, presented a paper entitled ‘Factors Influencing 
the Notch-Rupture Strength of Heat-Resistant Alloys at 
Elevated Temperatures.’’ Stress-rupture tests were 
conducted on notched and unnotched bars of S-816, In 
conel ‘“X"’ Type 550, and Waspaloy alloys at test tem 
peratures ranging from 1200 to 1600 F. The notched 
specimens had 50 per cent, 60 deg V-notches with root 
radii ranging from 0.005 to 0.100 in. Results indicated 
that S-S16 alloy was notch strengthened by all of the 
notches used, in the temperature range from 1350 to 1600 
F. Inconel “X"’ Type 550 was always notch strength 
ened by all of the notches only at the test temperature of 
1600 F, Waspaloy was always notch strengthened by 
all notches only at the temperature of 1500 F. Factors 
the notch geometry, 
notched and unnotched ductility, modes of deformation 


investigated im tests included 
and fracture, metallurgical changes and surface condi 
tions. Since the influence of some of these factors can 
vary from alloy to alloy, it is not feasible to evaluate 


completely the notch and unnotched stress-rupture be 
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havior of a given alloy by any simple method. Instead, 
the evaluation should be based upon the combined con 


sideration of those factors influential in individual cases 


Phe Stress-Rupture Strength of Type 347 Stainless 

Steel Under Cycli lPemperature title of 

by E. E. Baldwin of the General Electric Co 
’ 


conducted in liquid sodium under con 


was the i paper 
tre 

rupture tests were 
stant lormer 


ind 1200 


condition The 
(Hi) 


perature 


ind cyche temy 


were carned out at temper iture between 


ranged trom 416 to 


(on the basis of 


I’, while the cyche te 
}?04 I 


the experimental results it wa 


t te miper itures 


with cycle times from 6 to 12 hr 


concluded that the mathe 


matin il ‘ apr 1! cle eloped by Robinson for calculat 
ing the stress-rupture life of steels under cyclic tempera 
ture conditions give results which are only an approxi 


deviation of the test 
to the 


mation of the « 
ilculated life wa 


xpected life Phe 


from the « ittributed transient 


creep conditions which are not considered in the theoreti 
cal formulas Phe author cautioned against extrapolat 
ing the rupture life determined for this particular stain 
le teel to other condition 


Design Aspects of High-Tempera 
Fatigue with Particular Reference to Thermal 

by L. F. Coffin, Jr., of General Electric Co. a cri 
Based on experi 
both to 
temperature 


In a paper entitled 
ture 
Stress 
terion tor fatigue failure w is proposed 


ments carried out on test specimens ubiected 


coustrained thermal cycling and constant 


strain cycling, the criterion relates the number of cycle 
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to failure with the plastic strain change per cycl 
assumes that 
The use of plastx 


Conventional design the ma 
terial behaves elastically throughout 
strain in a design criterion re presents a distinct departure 


The new criterion has 


prac tice 


from present design philosophy 
the advantage that it is possible to predict the life of a 
machine a calculated thermal stress, or 


certain part for 


conversely, the thermal stress permitted for a certain 


limiting number of cycles of stress 


Heat Transfer 


has 
heat 
However, in a 


heat tubes 


primarily in 


Interest in laminar-flow transfer in 
the 
ipplications involving oils 
paper entitled ‘‘Numerical Solutions for Laminar-Flow 


Heat Transfer in Circular Prof. W. M. Kays, 


Stanford University, referred to current interest in high 


irisen i connection with 


past 


exchanger 
Pubes 


temperature compact heat-exchanger applications wher: 


tube diameters are less than '/, in. and densities are low 
He pointed out that existing solutions for laminar flow 
heat transfer in a circular tube are generally based on the 
issumption ol a fully established parabolic velocity pro 
file at the point in the tube where heating begins. For 
high Prandtl number fluids, such as viscous liquids, this 
usefulness of the solu 


idealization does not restrict the 


Prandtl number of 


tions, but in the gas range, near a 

1.OO, the issumption of a fully established velocity pro 
file at the tube entrance can, for many applications, lead 
to a considerable error in predicted performance Che 
velocity profiles of Langhaar have been employed in 


numerical solutions for boundary conditions of constant 
wall-to-fluid 
imput per 


constant 

and heat 
length Local Nusselt numbers have 
all three cases, and mean Nusselt numbers with respect to 
two Ex 


temperature 


wall temperature, 


difference constant unit of tube 


been evaluated for 


tube length have been evaluated for the first 
perimental data for the cases of constant wall temperature 
ire shown to be in good agree 


while 


and constant heat imput 


ment with the numerical solutions differing sub 


stantially from solutions based on the paraboli velocity 


issumption 


Phere ire instances in heat-transfer devices 


in incompressible fluid is heated or cooled while 


many 
where 
a surface which is curved in the 
direction of flow Influence of 
Curvature on Heat Fluids 

Prof. Frank Kreith of Lehigh University reported on a 
effect of comparing heat 
coefficients for heating 


i channel along 
In a paper entitled ‘The 


flowing in 
lranster to Incompressibl 
study of the curvature by 
fluids flowing along a 


transier 


surface of concave curvature in the direction of flow 
with heat-transfer coefficients for a convex heating sur 
a flat heating surface Using experiment 
results of wall shear and velocity 
by Wattendorf, Nusselt calculated for 
Reynolds numbers ranging from 10* to 10° Prandtl 
numbers ranging from 0.01 to 100, and for radu of curva 
ture ranging from 0.12 to 1.2 ft It was found that the 


from a heating surface with a 
Z 


face and for 
distribution obtained 
numbers were 


ind 


heat-transfer coefficient 


concave curvature is considerably higher than for a 
heating surface of the same curvature in a convex con 
figuration under similar conditions of flow cross-sectional 


area and flow rate 
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Power Practices in 1954 


OWER developments over the past year have es 

tablished new highs in all the reportable areas such 

as: (1) the highest 12-month (Sept. 1953-Aug 
1954) electric energy production ever recorded by the 
public utilities—-up 6.3 per cent over the same period a 
year ago to 458 billion kwhrs (2) a combined utility 
ind industrial energy production that reached 5.8 per 
cent above that of the same 12-month span in 1953 to 
i utility and industrial generating 
capacity that aggregated 114,384,545 kw as of August 
31, 1954 All the foregoing are based on the latest 


530 billion kwhrs 


available Federal Power Commission reports. This 
same source further puts installed capacity of utility 
generating plants at 98,079,729 kw on August 31 as com 
pared to 88,634,002 kw August 31, 1953. Industrial 
generating capacity had reached 16,304,816 kw as of 
August 31 as compared to 15,825,091 kw on October 
31 of 1953 rhis industrial capacity includes the 
stationary plants of electric railroads and railways 


Capacity Additions 


Manufacture of he electric power equipment con 
tinues at a high rate according to the Sixteenth Semi 
Annual Electric Power Survey of the Edison Electri 
Institute This Surve reports a production of new 
generating units for | 5. electric power systems in 
1954 at over 8,600,000 kw delivered during the first 
nine months and a grand total of about 12,275,000 kw 
for the full year \s of October 1, 1954, the capacity 
of new generating units on order and scheduled for 


shipment amounted to better than 21,000,000 kw 

rhe E.E.1I. Survey further indicated 172 new generating 
units will supply the expected 12,275,000 kw of new 
capacity. While this number of new units is the same as 
that for unit placed in service in 1953 the aggregate ca 
pacity is about 2,000,000 kw higher. Including the year 
1954 the expansion program now scheduled through 1957 
calls for placing in service of 456 new generating units 


with a combined capacity of over 37,000,000 kw 


During the year ending April 30, 1954, the latest 
available compilation date 29, steam generators of 
200,000 Ibs per hr ibility and larger were purchased 
for utility imstallatio: Phi represented an aggregate 
capability of 20,854,000 Ibs per hr or about one-third 
the amount reported for the year ending April 30, 1953 

Capability of the electric power systems passed the 
100,000,000 kw mark some several months ago and it is 


estimated will reach 1,000,000 kw by the end of 1954, 
ind 129,000,000 kw by the end of 1957 

rhe peak load for the country as a whole was expected 
in December and according to estimates would reach 
to 87,300,000 kw, or per cent above the peak load 
of December 1953. Estimated December peak loads 
for 1955, 1956 and 1957 are 95,900,000 kw, 102,450,000 
kw and 109,100,000 kw, respectively 

Gross margins or capability margins, representing the 
difference between capability, as listed above, and peak 
load, are commonly held to be of sufficient magnitude to 
provide for scheduled maintenance, emergency outages 
and system operating requirements if practical operating 
conditions are to be maintained Insofar as possible 
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scheduled maintenance outages are programmed for 
off-peak seasons. For the year 1954 and for the country 
as a whole the estimated gross margin is a predicted 
19.3 per cent and will reach 21.5 per cent for 1955 
Both these figures are almost identical with those pre 
dicted in the E.E.I.’s Fifteenth Semi-Annual Survey of 
six months ago. 

In Region V of the Federal Power Commission supply 
regions the summer peaks are appreciably higher than 
the winter peaks which are the traditionally high ones for 
the country as a whole. Since Region V embraces 
Louisiana, Texas, New Mexico, Oklahoma, Arkansas and 
much of Kansas where air conditioning loads largely 
influence system peaks the shift to a peak in summer 
Several other areas of the 
Air con 


months is not unexpected 
country report somewhat similar experiences 
ditioning loads in the summer months are drastically 
changing the shape of the annual load curves for a num 
ber of utility companies. On many systems in several 
ireas summer peak loads are closely approaching the 
winter loads 

As a result the E.E.I. believes utility systems may re 
quire larger gross margins than previously to assure ade 
quate generating « apabilitv at all times 


Individual System Growths 


rhe larger utilities in the past year dropped off from 
their most recently established high rates of new equip 
ment purchases rhe average size of unit for the 29 
reported sales mentioned above for the period ending 
\pril 30, 1954 reflected this decrease with a rating of 
719,000 Ibs per hr as against 982,000 Ibs per hr for the 
previous yeat Five of the 29 units, incidentally, were 
designed for pressure firing using gas and oil as the fuel. 
Chere were no pressure fired units for coal as the initial 
fuel. Also nineteen of the units were of the reheat type 

While the above purchases indicate a temporary slow 
down in rate of growth of electric generating facilities 
for the industry as a whole the year 1954 for many 
individual systems saw new equipment go into service 
that supplied very sizable additions to previous capacity 
Che American Gas & Electric Co. System, for example, 
with its late 1954 additions has increased its electric 
generating capability by more than one million kw within 
a 17-month span. On the next two pages several 
representative new power plants for various utility sy 
tems are shown 

The Detroit Edison Co. enjoyed the happy coincidence 
of dedicating its latest power plant, St. Clair, just 75 
years from the day Thomas A. Edison perfected the 
first practical electric light bulb. This dedication held 
particular significance in this year since 1954 marked 
Light’s Diamond Jubilee Year 
recently ordered the world’s largest steam generator, a 
2,000,000 Ibs per hr, 2450 psi, 1050 F unit, and a 400,000 
kw turbine generator, also the world’s largest, for its 
River Rouge Plant. 


This same company 


Atomic Energy Plant: 


The plant capacity scheduled for 1955 to supply 
energy needs for the many Atomic Energy Commission 
protects represents a most impressive power bloc Phe 
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Outstanding New 


KINGSTON STEAM PLANT of the TVA, when completed, 
will be the world’s largest stearn plant with 1,600, kw 
genens. First 150,000 kw unit went into service in 
February, a duplicate in May, and two others by year's end. 
1955 will see plant completion. 


SHAWVILLE STATION of Pennsylvania Electric Co., an- 
other addition in the general Public Utilities’ expansion 
program, has two 894,000 lbs per hr, 2080 psi, 1055 F with 
reheat to 1005 F units in service and two more planned. 


SUWANNEE RIVER PLANT, Florida Power Corp., is located 
on the northern end of the systern and will serve the com- 
pany's wholly owned subsidiary, the Georgia Power & Light 
Co. as well. The plant is of semi-outdoor design with 
33,000 kw capability. 


URQUHART STATION of the South Carolina Generating 
Co., wholly owned subsidiary of the South Carolina Electric 
& Gas Co., marks the eighth generating station of the sys- 
tern which has a total generating capacity of 536,140 kw. 


January 1955—C OMBUSTION 





Plants of 1954 


OAK CREEK STATION, Wisconsin Electric Power Co., will 
eventually have four units each serving 120,000 kw turbine 
generators of the reheat type, operating at throttle pressures 
of 1575 psig, 1800 psig, and 2000 psig and throttle termpera- 
tures of 1000 F, reheated to 1000 F. 


NORTH OMAHA STATION of the Omaha Public Power 
District was the first modern, reheat-cycle power plant in 
Nebraska. Its 75,000 kw, 1450 psi, 1000 F turbine generator 
increased the District's overall capacity by 35 per cent and 
will contribute 45 per cent of the kwhr requirements. 


BARRY STEAM PLANT of the Alabarna Power Co. joined 
the systern with two 125,000 kw units during the past year. 
The plant is designed for ultimate expansion to 1 000,000 kw. 
Alabama Power Co. now has 890,000 kw of steam-generated 
capacity and nearly 500,000 kw of hydro. 


PITTSBURG PLANT, Pacific Gas & Electric Co., has a 
generating capacity of 600,000 kw which makes it the largest 
stearn generation station yet built west of the Mississippi 
Each of the four boiler units has a steam capacity of |,- 
080,000 lbs per hr at 2050 psig, 1000 F, TT, and 1000 F reheat. 


COMBUSTI1ON—January 1955 





generating companies —Ohio 
Kentucky Electric Co., 
and South Carolina Generating 
Co., to name the principals—will about 
1,500,000 kw for 1955 service The heavy power build 
up im TVA controlled plants will see close to 2,900,000 
kw of additional new capacity on their lines in 1955 


specially formed electric 
Valley Electric Corp., 
Electric Energy, Inc 


Indiana 


contribute 


rhe future needs of all the various atomic energy proj 
ects were brought forcibly to the general public's at 
tention by the Dixon-Yates controversy 
This particujar controversy involved the awarding of a 
contract to the Mississippi Valley Generating Co., 
formed by the Middle South Utilities, Inc. and the 
Southern Co., to supply 600,000 kw to the AEC as against 
expanding TVA generating capacities to meet this load 


SO -¢ alle d 


Vuclear Power 


Phe AEC announced in the Spring of this year (1) the 
awarding of a contract to the Duquesne Light Co. for 
a pressurized water reactor, (2) the development of a 
five-year reactor The » Duquesne contract 
represents the first central station mttclear reactor ‘which 
upon completion will be capable of delivering 60,000 kw 
Che other known techniques for nuclear energy develop 
the AEC’s five-year program 
breeder reactor of intermediate 


program 


ments are covered in 


These involve a size, 
an experimental boiling water reactor with an output 
of 5000 kw, and two homogeneous reactors, one a scale 
up of the Oak Ridge experiment as a preliminary to a 
65,000 kw unit that will breed uranium 233 in a blanket 
of thorium and the second a furtherance of the sodium 
graphite technology under study by the North American 
Aviation Co. Late 
the American 


aged, reactor for U.S. Army studies 


in the year a contract was awarded 


Locomotive Co. for a portable, or pack 


The subject of atom industry was rather 
thoroughly a meeting sponsored by the 
National Mid-October 
Based on projected electric industry growth figures one 
Foster Wheeler Co., predicted 
27,000 mw, or one-half the forecast steam capabilities of 


54,000 mw, by 1980 will be nuclear fuel-burning units 


eneryy if 
explored at 
Industrial Conference Board in 


boiler manufacturer, 


Fuels 


Mine output of bituminous coal for 1954 was estimated 
by Keystone Coal Manual to approximate 390 million 
production as that of 1907 
the 450 
1953 production The elec 
rvA properties have been the 


tons, just about the sanx 


(395 million tons) and considerably below 


million tons that marked 
tric utilities including the 
single bright spot in the coal market with a 1954 con 
sumption of 115 million tons, up slightly from its 1953 
level. Predictions, million more 
tons in 1955 than in 1954 for plant operation and building 
up stocks for the electric generating industry. Coal re 


boilers and stockpiles of the new 


however, indicate 20 


quirements for the 
steam generating facilities of the TVA and the atomi 
energy project suppliers alone will reach an estimated 
11.5 million tons 

rhe fuel oil industry, according to a year-end report 
by the American Petroleum Institute, 
cline in demand for residual oil with 524 million barrels 


showed a de 


required in 1954 as against 565 million barrels in 1953 


Imports of crude oil and refined products, however, con 
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tinued at about the same rate as established in 1953 


Natural gas output, though, moved upward considerably 
increase ol 


cubic feet or an 


feet over last year 


reaching 1! trillion 
than 368 billion cubs 
Certain 


more, 


advances have been achieved in 


Minnesota Power & 


significant 
the burning of lignite rhe recent 
Light Co. experiences in pulverizing high moisture lig 
nite in bowl mill pulverizers and then firing it success 
fully with standard burners could promote the acceptance 
of this fuel in those areas where it is readily available 
Industrial plants have been turning more and more to 
reclamation of so-called 


studies leading to the use or 


waste fuels he spreader stoker has proved a most 
versatile performer in the problem of handling many of 
the relatively solid wastes. Chemical recovery boilers 
in the pulp and paper industry have long-time records 
in this area and one of 750 ton capacity was recently 
announced. The refinery industry has developed the 
CO boiler to successfully solve one of their by-product 
time reclaim some 


disposal problems and at the same 


available heat 
Equipment Development 


Perhaps the most outstanding impetus to new power 
plant design has been the decision on the part of two 
major utilities, the American Gas & Electric Co. and the 
Philadelphia Electric Co., to invade the supercritical 
field. The AGE the Philo 
power plant will be a 5500-psig, 1150 F unit built by 
B & W and the Philadelphia Electric selection, for a site 
1200 F, C-E 
twin-lur 


pressure unit scheduled for 


at Eddystone, Penna., will be a 6000-psig, 


Sulzer Monotube design his latter unit of 
nace construction and two stages of reheat is held to be 
sufficiently large, 275,000 kw, to prove economical and is 
expected to return net thermal efficiences approaching 
1) per cent 

his matter of economics will probably provide the 
key to tuture 


he very best plants for subcritical service now operate 


decisions on supercritical installations 


at an overall thermal efficiency of close to 37 per cent 
Modern central stations repeatedly report coal rates as 
low as three-quarters of a pound per kwhr Phe in 
dicated efficiency at Philadelphia Electric's supercritical 
plant promises a heat rate of near 8400 Btu per kwhr or 
two-thirds of a pound of coal per kwhr 

The turbine industry is, of concerned with 
this invasion of the supercritical pressure rang: West 
inghouse Electric Corp. has been awarded the contract 
for the 275,000-kw, 
3600-rpm turbine generator to go into the Philadelphia 
Electric Co 1954 the 


first close-coupled, cross-compound turbine completed a 


course, 


tandem compound, four-cylinder, 


installation During world’s 
full year's operating service at the Oak Creek Station of 


the Wisconsin Electric Power Co 


Gas Turbines 


Chere is a growing belief among certain utilities that 
that make it 
ind medium 


the gas-turbine generator has features 


attractive as a base load plant for small 
sized systems 
Further, many 
turbines with steam turbine cycles to produce improved 
overall plant heat manufacturer 
veloped a number of suggested applications for just such 


possibilities exist for combiming gas 


rates. One has ce 


service and the equipment to fit these cycles 
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of heat-transfer units, is the internally 


Engi Pp i F 
ngineers eer into uture at finned tube. This reverses the familiar 
Power Show application of extended radiation from 
the outside to the inside of the tube, In 
boilers, it raises the fire-side to water 
side ratio from 1.1 to 4.5 “We have 
A long line « leveloped neutron and gamma rays, for isotope known for a long time what it would 
equipment displaved n De production, reactor technology, radio do,”’ the exhibitor said, ‘‘but it also took 
cember 2-7 in Philadelphia, Penna active materials and for biomedical a long time to find out how to do it 
by the 2Ist National Exposition of studies A special process for brazing the lon 
Power and Mechanical Engineering Advances in combustion engineering gitudinal fins inside the tubing had to 
forcibly demonstrated the accelerated were in evidence at the Show and were be developed before the conception 
pace at which industry is carrying on brought into focus by scale models of could be brought into production 
New designs, such as formerly required new power stations incorporating the One of the leaders in heavy equipment 
years to develop, are now being brought latest concepts of design and equip exhibited a_ self-cleaning condenser 
into production in months by some of ment. One model showed the con which it considers a major contribution 
the larger manufacturer figuration of the 1954 extension of the to its field rhis incorporates a sluice 
rhe exposition was held as heretofore Jersey Central Power and Light Com gate arranvement, which reverses the 
under the auspices of the American pany's Raritan River plant. This is the direction of flow, thereby flushing the 
Society of Mechanical Engineers, and largest steam generating unit in the East debris from the inlet box tube sheets 
management of the International Ex- utilizing cyclone furnaces. It is rated and tube ends, saving hours of down 
position Company of New York, and at 990,000 pounds of steam per hour time for cleaning the old way rhe 
staged at the Philadelphia Commercial at 2050 psig and 1050 F. A model of cleaning operation is now performed 
Museum for the first time the Mitchell Station of the West Penn without pause in operation 
Symbolizing 75 years of progress in Power Company, revealed that that in Public comfort as well as the pro- 
engineering, the ASME exhibit at the stallation is fitted out with no less than tection of plant personnel, explains the 
Power Show featured a steam engine 148,000 tons of copper condenser tubes exhibition of a number of dust-collecting 
model of 1879 vintage or earlier, in . systems. In one, furnace gases are 
operation alongside the cut-away model Package Boiler Units drawn through cones provided with 
of a gas turbine generator rated at 50 The large number of small boiler small louvers through which the gases 
horsepower at 40,000 revolutions per units at the show testified to the in escape, while dust particles are carried 
minute. This little unit was designed creasing demand for steam and hot through and trapped at the lower end 
for portable emergency power us: water for processing and space heating In others, the cyclone principle is em 
rhings to come in the everyday appli [ypical ‘‘packaged boiler’ units are ployed in small-sized multiple units 
cation of nuclear power were sharply completely self-contained, require in which dust separation is effected by 
outlined by several related exhibits neither special foundations nor stacks tangential intakes, that set up powerful 
at the show. Of primary interest were They are fully automatic in operation centrifugal fore An elaborate system 
the Atomic Energy Commission's model with push-button start and stop, and designed to protect heavy dust-forming 
of the first nuclear power station, and completely safeguarded Oil or gas processes, operates by means of a 
the Westinghouse Electric Corporation's fuel is used and, where heavy oil is to multiple screening and scrubbing cycle 
chematic representation of the reactor be fired, self-regulating preheaters are using sprays of water treated with a 
turbo-generator tem that will feed furnished dust-wetting agent. One of the more 
power from it into tl transmission A remarkable example of compact elaborate systems employs electric pre 
lines of the Duquesne ht Company design coupled with self-regulation cipitation in the removal of nuisance 
These models were leased by the carried to the point of automatic start dusts as from powerhouse waste gases, 
AEC for viewing b rger audience ing and stopping, was the automatic but more particularly in recovering 
than ever before saw anything of the Watchman,’’ developed to save idling material of value, such as metallic fumes 
kind rhe actual development of the costs on a railroad diesel engine Phis and dust from nonferrous smelting 
first central-station, atomic-power plant little package fits a space IS K 25 39 plants, carbon black from furnace 
has been under wa ince approval was inches, weighs only 250 pounds, and has black" plant ulfuric and phosphori 
granted by the Commission. The re a rating of 125,000 Btu per hour on acid in chemical plants, and sodium 
actor is being built by Westinghouse, 1.25 gph of fuel, with an overall effi alts in paper mill 
the turbo-generator is being designed ciency above 80 per cent It circulates ‘ 
and will be installed by Duquesne heated water through the diesel engine Mechanical Vacuum Pump 
which will subsequently purchase the jackets at 10 gpm, or thereabouts One of the major industrial organ 
team output of the reactor rhe diesels, therefore, are always ready izations observed recently that an in 
Of more immediate inte to scien to start without warming up and need creasing number of cu tomer equipment 
tists and engineers was t ffering of not be idled to prevent cooling off during pecifications were calling for mechan 
a basic reator desi, for selective lay-overs Moreover, when the diesels cal vacuum pumps, rather than 


upplication in nuclear earch. This would ordinarily run cool on light pulls team air ejectors to remove air and 
unique exhibit is a one-sixth scale model the “Watchman” cuts in to boost the noncondensable gases from surface con 
complete in detail, showing a group of cylinder wall temperatures and prevent densers, Its reaction was to develop a 
tandardized components which can be excessive fue] consumption pump for that purpose, one of which was 
ve in operation at the show. It is a two 


issemmbled in ir1ou va to serv 


‘ ul 
ntlern nne ub 
tated purposes in nuclear research Internally-Finned Tubes stage unit consisting of two single 


Che exhibitor is nov idy to quote A large number of exhibits displayed staye rotary pumps of the sliding-vane 
costs on the design nstruction of boiler equipment and suppl uch as type, with an intercooler mounted in 
reactors for projects approved by AEC insulation, grates and stoker fire between The exhibit was remarkable 
For the first time, industrial concerns brick and insulation, as well as tubs in that it is the first unit of its type de 

universities and research institutions gates, gages and all manner of control igned specifically for the designated 
will have a catalog from which to select A recent development in water tubes purpose 

standard parts for reactors to produce for boilers, also applicable in a variety Automation was reflected at many 
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MASSACHUSETTS 


of the displa 4 large number 


indicating and regulating appliance 
are adapted to remote indicatior I 
ntrol i the ise ma be b tran 
1SS101 pneumats« wv hydraul« 
pressure r by electric currents or in 
ulse (of i] uppliances ir¢ 
frequent! tied mt control center 
where nditior il cattered port 


ma he ybserved at one time and cor 


rections made as required in the imte1 


flow of processing event The obser 

ilions ma e ‘reported’ on separate 
dials or moving « rt the may he 
ymibined into a singh raph such a 
that of the scanner displaved by one 
exhibitor which ma be extended to 
respond t nals fro 4) different 
pomt ruin 

Another tep m the treatment 


ignals from multiple poimts imtroduced 
the digital converter, which another 
tor displayed This mstrument 


incorporates a group of elemental units 


each of which responds to a signal in 
pulse by movu i printing wheel into a 
corre nding position \ gang of such 
unit nstitut in elementar ré 
cording machin Associated with 


clock work and other printing wheel 
it records the day and the time Asso 


crated with other suttable gearing, tt car 


idd, multiply or store data, feed mto 
computer, code it on punch cards, o1 
wctuate an electric typewriter or a 
teletype machine for permanent record 
w distant mmunicatior 

j / ) 

Drive botl peed reducim: und 
iniabl pet 1 made i] i well-filled 
classification at the Exposition There 
were about a dozen di pla wf electri 
motored unit ind an equal number 
mechanical One the latter offered 
what appeared to he in entirel new 
olution of the infinitel iriable friction 
drive problem. Driving and driven 
member ire opposed beveled dish 


in contact with which are several rela 


tively large ball held in touch with 
the disks by an outer floating ring 
Contact pressure 1 maintained b 
torque-responsive ntrol of the spacings 
velweel the dish The ball ure 
mou! ted o1 ixle which ire uniedi 


in angular relation to the driving axi 
» that when parallel with it the spee« 
ratio 1 but wher ingled the pee 


is increased or reduced, according to the 


tilt of the axle The exhibitor, a well 
known maker ol earing drive 1 
offering the newl disclosed unit in 
nine sizes, from to 10-hp imput and 
operating efliciencie f 75-90 per cent 
Another exhibitor has gone in heavil 
for specific applieations of the familiar 
variable-diameter pull belt drives 


lo meet the requirements of plant 
where operating conditions are rough 
one manufacturer showed a ‘chemical 
motor, especially protected from the 
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] eet eed 

I i | rm T i i 
ible eed rive ! i 
int eed juir tor 
’ i Y urre with 
ior If i < i et 


eliable I ‘ id 
peed metl d 
Lf rom a ine ‘ ' 
ence I aiterna T wer 
with the excelle char 
eristi ind dre i f direct 
rrent hunt ind my ind-wound 
r One new line 1 rporating 
these attribute is ollere § model 
flor motor ratu froi t hp 
l available im cor mit con 
ruction, or stripped-dow lesigns for 
i riginal eq nachine 
manufacture 
Detroit Edison Co. Orders 
World’s Largest Equipment 
The large lea I erator 
mi the rid OO O00 } Vu 
recentl rdered ‘ Rouge 
Plant of The Detroit | ( par 
fr the Allis-Chalm«e M Phe 
né ut, a cro ‘ n and 
‘ yy the a ( eT Ti 
igned and built, will produce a kilowatt 
hour of electricity for le in thre« 
iarters of a pound of il Chis coal 
consumption per kilowatt hour 1s ap 
proximate] 1) per cent i than the 
national average | ! © de 
signed for an imitial pre ré Wf 2400 
psig and an exhaust pre ré f 1 in 
H absolute Initial temperature 1 
1050 F ind reheat tet erature tM) 
] Both high and intermediat« pre 
ure turbines will be on the 3600-rpm 
ft The high-speed generator, which 
will be rated in exces f 200,000 kva 
will have upercharged ling to both 
tator and rotor conductor 
Along with this largest steam turbine 


enerator a new boiler, the world’s larg 


est, has also beet rdered to suppl 
team to the turbin Chis boiler will 
pply two million pout [ steam per 
hour at 2450 psi and at ‘ 
Foster Wheeler Corporation of New 
York will build the boiler and its coal 


pulverizing equipmen supplied 


hy the Riley Stoker Corpor 


BF srLow INDICATORS 
All sizes up to 6’ 


1 SEND 


FOR CATALOG 


ERNST 
Water Column & Gage Co. 


LIVINGSTON, N. J 
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Here's how a Sauerman machine solves two of your biggest coal storage problems 
/ PROTECTS AGAINST SPONTANEOUS COMBUSTION ... ‘‘Layers-in’’ the 


coal t prevent voids which form dangerous air-pockets or flues. 


y PROM ES BETTER LABOR RELATIONS .. . Operator isin safe, comfortable 
pale ion overlooking the work area. Ai satisfied employee eliminates ‘FLOATING 
ABOR"’ 


Speed and economy of operation, ease of maintenance and low 
power consumption compared to tonnage handled are other im- 
om advantages provided by Sauerman Stockpiling and 
torage equipment 

Learn all the facts from Sauerman’s Catalog D 
illustrates and describes actual applications in 
Sauerman’s many years of serving the industry 


Write today for your free copy 


BELLWOOD, ILLINOIS 





628 S. 28TH AVE. | 


Conveyors 


The new coal handling system 
installed by Sy-Co Corpora- 
tion at the Marine Corps Air 
Station, Cherry Point, North 
Carolina. This view taken 
from the bunker level at the 
power house. 





AR eputation 
is Our Most 


for Dependability 


Valued Possession 


Sy-Co Corporation 


ENGINEERS — CONTRACTORS — MANUFACTURERS 
7 RIDGE ROAD LYNDHURST, N. J. 
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GET 
PANICKY 


over high steam costs? 


Just call for 


moo 
Pn 


or 


- *. 
m% oe a 


Coals 


Mechanical Blending 
Assures 
Uniform Size-Consist 
Assuring 
Top Combustion Efficiency 
Place a Trial Order 


Make a Test Comparison 


AA-TH4 


THE 


ENOS COAL MINING 
COMPANY 


1405 Merchants Bank Bldg 


Indianapolis 4, Indiana 
. 


310 South Michigan Avenue 
Chicago 4, Illinois 
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Duncan W. Fraser, for 14 year 
chairman or president of American 
Locomotive Company, passed awa 
at the age of 79. Mr. Fraser, having 
retired as board chairman early thi 
year, had served 56 years with Ameri 
can Locomotive Company 

Chain Belt Company ha in 
nounced the promotion of Bernard 
Schneider, who has had almost 30 
years ol experience in conveyor engi 
neering work, to chief engineer for 
the conveyor equipment section 

tailey Meter Company has just « 
tablished new district offices in Dalla 
rexas and Memphis, Tenn. F. D. 
Krusemark will manage the Dalla 
office and R. E. Byers the Memphi 
othe 

rhe appointment of William J. 
Sparling to the board of directors has 
been announced by Chain Belt Co 
Mr. Sparling will continue in hi 
present capacity as vice president and 
manager 

J. E. Summerville, a field service 
engineer for Hall Laboratories, In 
in their district 
office has been appointed a member of 
staff in Pittsburgh 

lurbine Equipment Co., New York, 
has advanced Harold Sinclair from 
president to chairman of the board 
and Donald F. Miller from executive 


vice president to president iu charge 


Birmingham, Ala., 


the headquarter 


of machinery sales 

Laurence R. Lee has been named 
manager of engineering administra 
tion and personnel development in the 
large steam turbine-generator dept. of 
the General Electric Co. at Schenec 
tady. 

Harold W. Collins, general super 
intendent of the Detroit Edison Co 
electrical system since 1945, has been 
promoted to special assistant to the 
manager of engineering, Howard P. 
Seelye. Delmar D. Chase moves up 
from assistant superintenlent to the 
uperintendent of the electri 
F. Clifford Pohl takes 
over Chase’s previous assignment and 
Ernest W. Spring, former staff assist 
ant replaces Pohl 

Edmund B, Besselievre, former), 
chief sanitary engineer of the inter 
national division of the Dorr Co., has 
assumed the post of manager for the 
newly formed industrial wastes divi 
sion of Kaighin & Hughes, Inc., pip 
ing and mechanical contractors 

rhe election of Dr. Jacob B. 
Taylor, vice president, business man 
ager and treasurer of Ohio State Uni 
to the board off directors of 


general 
cal system 


versity, 


the American Gas and Electric Co 
raises the board membership to 12 

Robert C. Williams, new comptrol 
ler of the National Valve and Manu 
facturing Co., was previously assistant 
secretary-treasurer of Henry F. Teich 
mann, In 

Dr. Wayne E. Kuhn, is general 
manager of the Texas Co.’s research 
and technical department and will 
have W. A. McMillan, as his assistant 
general manager and Gus Kaufman, 
iS Manager ol operations 

F. Loomis Lamprey has been named 
manager of mechanical engineerin; 
for the construction engineering se 
tion of General Electric Co 

John A. Steer ha 
ales manager of the boiler trim divi 
sion of Yarnall-Waring Co. from his 
former post of sales manager for the 
Philadelphia and New York districts 


been appointed 


James L. Head, mining engineer 
with Anaconda Copper Mining Co., wa 
president of the United 
rrustees, Inc at their 


re-elected a 
Engineering 
fifty-first annual meeting 

Norman Lieblich, general sales man 
ager, was raised to the post of vice 
president of Kieley & Mueller, Inc 

Harry Engvall, formerly chief engi 
neer of the turbine and gear depart 
ments of DeLaval Steam Turbine Co 
has been promoted to the post of 


~ e 
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RED LINE 
& 
CLEAR 
Up te 500 Ibs. 


MASTER 

CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 Ibs. 


GY Made in Lengths up to 144” Long 
And Outside Diameters %”, 2", %”, 
%", Te", 1", 1%", WA". 
High Pressure Composition 


ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FIG. 21—Lip Mold FIG. 22—Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, WN. 4. 
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executive engineer His former dutise 

will be handled by John Haverstick 
Joseph R. Denton, formerly with 

Worthington Corp has been ap 

pointed manager of Cochrane 

newly formed New York dist 

office 


The Perfex Cory ha 
Irving G. Bohrman from 
dent and general manager of the 
Radiator Division to president of the 
board and Ernest H. Panthofer from 
assistant general manager f the 


Radiator Div. to the positior 


president of the board 


H. D. Emmert, engi: 
of development for 
Mig. Co team tur 
ippointed assistant chief ‘ 

John M. Birkenstock, general man 
ager and director Che Green Fuel 
Economizer Co ne is retired 
atter 50 year issociatior 

Jefferson C. Falkner, for 
iger of electric product 
solidated Edison Co. of N« 
joined Copes- Vulcan 
tinental Foundry & 
in engineering and 
ultant in the de 
power plant equip 

Kenneth A. Roe, « 

Roe, In 


Green Fuel EK 
has announced the a 
Kenneth B. Gair to vice p1 
general managet 

\ppointment of Gustav Schwab, 
Jr., as manager of its Mariett Ohio 
pipe fabrication plant ’ been 
announced | the Macl 
Dravo Corp 

William J. Fadden, Jr., 
number of years has beet 
major project ha 
mechanical « 
Corp 

Le Roa D 
Brake Co. in 
Don S. Permar f: 


tationar 


Vi) 


newly creat 

inager 

Tibor F. Nagey 
formed nuclear divisi f Martin 
Aircraft of Baltimors I naget 
in the new division ar Dr. Robert 
Spooner, nuclear research and de 
elopment, James Dunlop, nuclear 
manufacturing, William A. Maxwell, 
nuclear production engineering 
Howard F. Dunlap, : ear product 
development and Russell L. Hopping, 
marketing research 

Allison C. Neff, vice president 
Armco Drainage & et Product 
Inc., has been nominated as candidat 
for president of the Na l wiet 
of Professional Er 
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AVAILABLE IN 
MANY SIZES AND 
IN TURBINE OR 
MOTOR DRIVE 


t 


WING PACKAGE DRAFT INDUCER 
FOR POWER PLANTS 


MOTOR AND FAN DESIGNED AS 
ONE COMPLETE REMOVABLE UNIT 


MAKES INSTALLATION EASIER 


FACILITATES INSPECTION AND 
MAINTENANCE 


SAVES SPACE 


ELIMINATES WATER COOLING 
OF BEARINGS 


INTERCHANGEABLE INLETS — 


TOP, BOTTOM OR SIDES WING PACKAGE DRAFT INDUCER AT 


PLANT OF WELCH GRAPE JUICE CO, 


NO LUBRICATION REQUIRED — 
BEARINGS PRE-SEALED Write for complete details 


L.J. Wing Mf%.Co. 


54 Vreeland Mills Road 
Linden, New Jersey 


Factories: Linden, N. J. 
and Montreal, Canada 








Harry A. Winne, retired vice presi 
dent of General Electric Co., has been 


. : awarded the 1954 John Fritz medal by 
A the Founding Engineering Societies 
OIL PUMPING Daniel H. Dykins has been ap 
AND HEATING SYSTEM pointed manager of utilities of The 


Kuljian Corp 
Executive vice president Henry V. 
Erben has been appointed group 
executive in charge of the new distri 
bution group of General Electric Co 
with executive vice president Robert 
Paxton succeeding Mr Erben as 
group executive in charge of the 
apparatus group 
For notable scientific achievement 
in the field of solid fuels, John F. 
Barkley, fuels technologist in the office 
of the chief, fuels and explosives 
division, Bureau of Mines, was pre 
sented the Percy Nicholls Award in 
Pittsburgh on October 28, 1954 Mr 
Barkley has served 35 years with the 
' Bureau of Mines and is credited with 
Every detail part of » ; saving the Government millions of 
an Enco Automatic Oil-Heat- : : dollars in the purchase of coal and in 
ing-and-Pumping Unit System : the selection of efficient fuel-burning 
ie doskaned: esscmbled. equipment for Federal establishments 
checked and tested to make 
. Two Horizontal Duplex Piston Type Steam Pumps 
sure that it functions as an and two fvel oil beaters—capacity is 6. P. M. 
element of a completely coor- ™ ee Gaeey wae One ee 


dinated unit. The sizes of Business Notes 











pipes, fittings, valves and other 





elements are correctly propor- , 
, 2s Jervis C. Webb, pr & general 
tioned for the efficient, depend- 

. \ ae! - mgr., Jervis B. Webb Co., Detroit, 
able operation of the unit as a | Mich., was elected president of the 
whole. All hand controls are Conveyor Equipment Manufacturers 


visible and within reach of the Association at its 2!st annual meeting 


operator for quick starting i ee Wal. Spee 
— q : executive vice president and will be 


stopping or cross-over recon- chief staff executive in the associa 


; ; One Turbine and One Motor Driven Pump and oO . oO . 
nections between duplicate two fuel oll heaters. Capacity 30 G. P. M. at tion Washington 1) C., head 


heaters and pumps. Adjust- 150 ib. pressure with either pump or heater. quarter Fred Wells was elected 
vice president, E. E. Boberg, treasurer 


ments and cleaning are simi- 
and R. B. Mas ecretar 


larly simplified. Enterprise Heat and Power Com- 


: . pany of Chicago has announced that 
Single or duplicate heaters they will serve as the executive Mid 


and electric or steam-driven ; = boy ioe west factory branch for the Heat 
pumps are used. Intercon- i” a limer system of heat regulation 
nected duplicate units give full ’ : This was made after 1'/, vears of test 
capacity with either pump or ing the system in the Chicago area 
either heater. Capacities venye Ka innounce d the hive Bureau of 


from 100 to 5000 G.P.H. of One Horizontal Ouplex Piston Type Steam Pump and Mines Regions that will replace the 


; one Motor Driven Pump and two fuel oil heaters. — , . , . . 
heavy bunker oil. Se ine te OF, ta ak a0 We. promure with either present nine upon completion of the 


pump or heater. current Bureau reorganization rhe 
1 a Pea - See eke ee Nd five new regions will be in Albany, 


. l ‘ cisco ] ve 
BULLETINS ON REQUEST Oreg., San Francis« Calif., Denver 
Colo., Bartlesville, Okla ind Pitts 


Secretary of Interior Douglas M« 


O8-37 On oil burning, pumping and O8B-38 Instruction book on care and oper- burgh, Pa Under the reorganization 
heating equipment ation of oil-burner installations. all bureau operations in a region, ex 


cept for those dealing with health, 


safety, coal-mine inspection, and he 


T D3 | E E N 4 | N E E R Cc oO 1% | ) 2 P| N Y lium, will be directed from regional 


headquarters 


75 west street (LENCO) NEW YorK 6, N.Y. At a special meeting of the Board of 


Directors of Penn Industrial Instru- 
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ment Corp. the board voted to accept 
a proposed plan for merger of that 
company with Burgess-Manning Co. 
rhe board of directors of Burgess 
Manning Co. previously approved 
the merger rhis is subject to share 
holders of both Peta ste lomee al 
and to that of various leg letails by 
the legal counsel. 

By a surprisingly heavy total vote a 
majority of eligible voting members 
of The American Society of Heating 
and Ventilating Engineers expressed 
their approval of changing the name 
of the sixty-year old engineering 
society to American Society of Heat- 
ing and Air-Conditioning Engineers, 
Inc. The new name has been filed 
with the secretary of state of the State 
of New York and became effective 
November 23, 1954 

M. A. Ellsworth, vice president and 
director of sales for the Fluor Corp., 
Ltd., announced the opening of a 
Denver, Colo district ale office 
Under the management of L. O 
Calkins, district ile manager, the 
Denver office will serve the states of 
Colorado, Utah, Montana, Wyoming 


and New Mesieo ge Southeast 
Idaho and the country of El Paso, 
Texas. 


Under the terms of an agreement 
with a substantial mayjorit of the 
shareholders in the Griscom-Russell 
Co., the General Precision Equipment 
Co. will exchange a portion of their 
stock for stock in Griscom-Russell 
rhe agreement, if consummated will 
result in a transfer of control to Gen 
eral Precision Equipment 

The coal unloader of the Jersey 
Central Power and Light Co., Raritan 
River Plant, is the first unloading 
tower or bridge in the world to use 


magnetic amplifiers and the first to use 
the new Westinghouse Electric Corp. 
high-speed (3600 rpm) RKototrol speed 
regulators Che unloader operates on 
a 33-second cycle to handle 600 tons 
of coal per hour Bucket operation 1s 
managed by two 155-1! d-c motors 
and a 44-hp d-c motor erates the 
trolle 
The newest and large team elec 

tric power generati unit of the 
Southern California Edison Co., in 
cluding the largest iler of its type in 
ervice west of the lississippi, has 
just recent! gone 1 mimercial 
operation at its Red team Sta 
tion, Redondo Bea Calif ay 
signed and constructed Stone & 
Webster Engineering Conp. in col 
laboration with Ee engineer 
this unit adds 160,0 kw pacity to 
the Edison tem I rings the 
combined Redondo St« tation to 
148,000 kw capacity and the total of 
Edison steam plants t 14.500 kw 
For other developments see pp. 49-52) 
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Save With This Matchless 
ONE-COAT SUPER FINISH 


4 Cement eh 


A Light, Efficient 
Insulation 








@ Easiest to Apply 

@ Adhesive 

@ Maximum Coverage 

@® Smooth, White Finish 
@ Hard @ No Cracking 


@ Resistant to Abrasion 
and Water 


@ Ready to Paint or 
Weathercoat 


Save with R & | Super Finish 
Stic-Tite—the insulating ce- 
ment that goes further — lasts 
longer. 100 Ibs. covers 80 sq. 
ft.— Ya" thick, or 160 sq. ft.— 
/4"' thick. Can be easily trow- 
eled smooth in ONE COAT 
directly on block, blankets or 
metal surfaces, air-drying 
quickly without shrinkage or 
cracking. 

One-coat application saves 
time and labor. 

Super Finish Stic-Tite is low 
in material cost, low in over- 
all cost, long lasting. 





Use One-Coat 
Super Finish Stic- 
Tite on flanges, 
valves, fittings, 
tlat or curved sur- 
faces of boilers, 
fans, tanks and 
other equipment, 
whether indoors 
or exposed jo the 
elements. 





SUPER FINISH STIC-TITE 


Get the Facts — Mail this Coupon Today 


OO SD GS EN OD OS NN OS OS SSW ewe, 
REFRACTORY & INSULATION CORP. J 
124 WALL STREET 7 NEW YORK 5, N.Y. § 
Send me o sample bag of Super Finish Stic-Tite and bulletin 
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[ In these 12 states OLD BEN COAL 
provides LOW COST STEAM! 
..-NWOT just a low price 
at destination! 


engineers. 


three accepte 


Coal reserv 
for many deca 
railroads...gener 


know-how a 


on your energy requirements? 


Old Ben Coal Corporation 


Chicago 4, Illinois 
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What it Takes to Pipe the Atom 


No power piping or chemical process piping job is too 
& large or complex for The M. W. Kellogg Company. At 
; the AEC's billion-dollar gaseous diffusion plant, Paducal 





ae , : Kentucky, it entails the installation of 3,450,000 feet 
of tubing and pipe for the main process, auxiliary, and 
instrument piping, and represents 17,500,000 total 
man-hours—850,000 engineering, 2,600,000 welding 


# M. W. Kellogg also will test the system prior to use 


M. W. Kellogg's responsibility started long before a 
single length of pipe could be put in place. It included 
a?” on-the-site welding school—to help all contractor: 
master unfamiliar techniques, and a temporary pipe 
fle) aor helalome- fale mal adialcae-yave)o mores dlal-melelcManliilielameleliicies 
Once work was started, the control system to prevent 
product contamination was so strict that not even 


a thumbprint was allowed on the interior of the. pipe 


The size and complexity of the Paducah assignment 





the outstanding labor relations and safety record 
achieved... help explain why The M. W. Kellogg Company 
is pre-eminent in the engineering and construction of 
jobs ranging from public utility piping system 


to complete refineries and chemical processing plants 


PETROLEUM 
REFINERIES 


POWER 
PIPING 

>. 

*. AND 
CHIMNEYS 


logg« 


CHEMICAI 


ENGINEERING FOR TOMORROW _: aren 


* 
SPECIAL 
STEEL ALLOYS 


THE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y. * 


. 
The Canadian Kellogg Company, Limited, Toronto « Kellogg international Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED PROCESS 


EQUIPMENT 











CLEAN HEATING SURFACE 
and LOW MAINTENANCE 




















































































































































































































460 p.s.i, PULVERIZED COAL FIRED BENT TUBE BOILER 


@ The high temperature zone, first pass screen tubes are cleaned by 


BAYER RETRACTABLE GUN TYPE MASS-FLOW CLEAN- 
ERS located in the front furnace wall. When not in use the 
nozzle is retracted from the furnace, where it is away from the heat 


thus assuring long and efficient service life. 


The superheater is cleaned by BAYER LONG RETRACTABLE 
MULTI-NOZZLE CLEANERS. The elements are advanced for 
cleaning and after the cleaning cycle are entirely withdrawn from 
the furnace. By the use of such Retractable Cleaners heating 
surface is kept clean at all times, and element maintenance is 


negligible 


The rear banks of boiler tubes are cleaned by BAYER conventional 


revolving elements 


The soot cleaner system illustrated 
emphasizes the fact that the soot 
blower in every case should be engi- 
neered to suit the operating conditions 


of the boiler to which it is applied. 


BAYER engineering is at your service 
at any time. We will gladly co- 
operate with you in order that the best 
equipment may be correctly applied to 
efficient cleaning of heating surface 
under the operating conditions in your 


plant. 


Over the years a large Mid-West 
Utility Company has used BAYER 
SOOT BLOWERS. The first installa 
tion was made over twenty years ago. 
Eleven repeat orders for BAYER 
SOOT BLOWERS to equip new 
boiler installations have been ordered. 
The boiler illustrated at the left was 
installed last year. The record of ef- 
ficiency, dependability and service 
demonstrated by BAYER EOUITP- 
MENT in past years resulted in 
BAYER being selected for the new 


boiler. 


The Bayer Company 


ST. LOUIS, MISSOURI, U.S.A. 
FOR HIGHEST FIRST AND 
FINAL VALUE BUY BAYER 
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THIS BURNER 


Slag build uf listorts flame patterns, r 
efficiency, pr nd boosts maintenance Burner Rings of 
CARBOFRAX Super Refractories 
! ‘ vir ‘ 
But it won't | here [his Combustion Engineering Won't soften, even at extreme temperatures 


on be firing pully erized c so slag never fuses to the burner ring 
. I i ’ l l I ¢ ¢ 

extreme ly high temper if Take brutal punishment — with fewer repairs 
replacements, and shutdowns (an out of line 


CARBOFRAX retractor , , «al lal I burner will have little effect on this ring 


dense tO giv y ) DPii ef i I Resist abrasion, heat shock, and flame 
erosion 
“ Eliminate flame deflecting slag fingers 


roday for our ! DOOK |é super Refractories Adares Insure against tube damage by falling slag 


Refractories Di rundum Company 


CARBORUNDUM 


Registered Trade Mark 





ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 1/4 Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diani- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits Dowell Service used liquid solvents to 
clean all the lines in place during a period of only Six days 


with a minimum interruption in service, 


Dowell Service offer fast 
kinds 
product ling And, 


eflective chemi al cleaning of 


pipelines of all water lines, disposal lines and 


whether these lines are underground 
indoors or out, no 
Dowell 


accumulated de posit 


or above, digging or dismantling 1s 


necessary solvent ure «le signed to dissolve the 
hrough regula 
Dowell 


reach wherever steam or water can flow, cleaning places 


ind are introduced 


connections Becau ‘ they ire solvents 


liquid, 


inaccessible by other methods—angles, curves, valves, 


complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 


pumps, mixers and control equipment. 


Many 


( hemi ally by 


other types of equipment can also be cleaned 


Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 


Service save you time and money in maintenance 


FIND OUT ABOUT CHEMICAL CLEANING! There are 


many places in your plant where Dowell Service can clean 


’ 
cleaning 


equipinent faster and better than out dated mechanical 
methods. Call your nearest Dowell office for a fact-filled 
book. Or write direct to Tulsa. Dept. A-25 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


DOWELL 


Boilers * Condensers * Heat Exchangers ¢ Cooling Systems 
Pipe Lines © Piping Systems ¢ Gas Washers ¢ Process Towers 


Process Equipment ¢ Evaporators « Filter Beds ¢ 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 


Tanks 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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STANTON STATION of THE SCRANTON ELECTRIC CO. 


served by Ingersoll-Rand boiler feed pumps 
of proven dependability and high efficiency 


Three 475 gpm, 1735 psig 10-stage Class CHT A 
units chosen for 40,000kw Unit No.3... . 


many other utilities throughout the nation. 


re rsoll-Rand “double-case” boiler feed pumps 
have stamina and endurance to meet the 


needs of The Scranton Electric Company and 


Also installed at Stanton Station: two Ingersoll-Rand 
Class 4GT two-stage horizontally-split centrifugals in ash 
sluice service. Gilbert Associates, Inc were consulting 
engineers for the installation of Unit No. 3 


PUMPS ° CONDENSERS ° COMPRESSORS 


COMBUSTION—danuary 1955 


A vertically-split inner assembly is enclosed 
in a heavy forged steel outer housing. As a result 
of this sturdy cylindrical “double-case” construc- 
tion—and other I-R features such as leak-proof 
metal-to-metal joints, stainless steel fits, and 
thrust-free running balanve—these pumps have 
en unusual record of long-trouble-free service in 
high pressure installations. Maintenance has been 
simplifiied—and reduced to a minimum. 

See your nearest I-R representative for further 
information on Ingersoll-Rand pumps and other 


power plant equipment of proven dependability 


Ingersoll-Rand 


Cameron Pump Division 


11 Broadway, New York 4, N. Y. 


10.12 


AiR & ELECTRIC TOOLS ° ROCK DRILLS 
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Reliance Safety Tearft 





Thousands of boilers like yours 
protected by this Safety Team 


Depending on one source of water level checking is short- 
sighted these days. Make doubly sure with the Reliance Safety 
Team. The Alarm Water Column with sensitive float-operated 
mechanism faithfully warns with a whistle blast if level reaches 
unsafe low or high positions. But operators rarely let that hap- 
pen when they have constant access to the accurate EYE-HYE 
Remote Gage reading, located conveniently at eye-level on 
panel or wall. 

EYE-HYE’s green indicating fluid is now more evenly illumi- 
nated by a fluorescent lamp. And EYE-HYE can be equipped 
to control lamps or horns in still other plant locations. Make 
your boiler extra safe like the many in steam plants everywhere 
enjoying Safety Team water level supervision. Write the fac- 
tory or your nearest Reliance representative. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, 0. 


BOILER SAFETY DEVICES 
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Delaware Power & Light 


specifies 


Like many progressive utilities, Delaware Power & Light 
Company selected Richardson Automatic Coal Scales 

to maintain a constant check on boiler efficiency in 
their new generating station. The bank of Richardson 
Model 39’s shown now handles this responsibility. 


To both industrial and utility power generating stations, 
specifying Richardson means — 


1) A 24” x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 
All wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 
Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 
No drag links or wires attached to weigh hopper. 
Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 showr 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 


RICHARDSON SCALE COMPANY : Clifton, New Jersey 

Atlanta © Buffalo © Boston * Chicago * Detroit * Houston 

Minneapolis * New York © Omoho * Philadelphia * Pittsburgh 
Son Francisco * Wichita * Montreal * Toronto 


MATERIALS HANDUNG BY WEIGHT 





Ily Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem. To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency 

The electrical precipitators they chose, which were 
placed after existing met hanical collectors, are Cottrells, 
built by Research-Cottrell. Their effec 


tiveness is demonstrated in the above unretouched photo- 


designed and 
graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry's trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research-Cottrell, which has made more fly ash 
installations than any other company, cites the following 
comparison, 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 


to 98%. In recent years, that 11%,has risen to fully 90%, 


70 


One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from ocs urring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 


Read—in Bulletins FA and MI 
ment and the Research-Cottrell’s MI Rapper. This device 


about Cottrell equip- 


eliminates rapping pufls and enables the precipitator to 


maintain, continuously, its high collection efficiency. 


Write for your copies today. 


RESEARCH-COTTRELL, INC. 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
228 N. La Salle St., Chicago 1, Lil. + {11 Sutter St., San Francisco 4, Cal 
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Coal dozer on Euclid Twin Power Scraper 
knocks down the pile to facilitate loading 
at Kansas City Power & Light. 


Your coal handling costs don't have to be high! Of all the 
ways to stockpile and reclaim coal, none does the job as 


efficiently and completely as the Euclid Twin-Power Scraper. 


The “Twin” is completely self-loading in loose, compacted, 

wet or frozen coal. It builds, raises or extends a well 

drained and compacted stockpile ... carries big loads at 

speeds up to 30 m.p.h. Using Euclid Twin-Power 

Scrapers for coal handling is more economical and a great 

deal more flexible than permanent cranes and conveyors 
from both original investment and operating stand- 


7 . é ss Sin Quaid egvende points. The “Twin'’ method costs less per ton handled —— as 
“Twin” Scraper dumps its big eee Se-6 


and compacts on the fly! compared to other equipment because of the speed, 


capacity and versatility of these ‘Eucs”. 


Kansas City Power & Light Co. uses a Euclid Twin" at its 
big Hawthorn station and is well satisfied with the high 
production and low maintenance obtained. Installation 

of a coal dozer further increases the scraper’'s 

versatility by enabling the “Euc” to dress edges of the 
stockpile, knock down loose, steep piles at the delivery area, 


and clean up at the dumping hoppers. 


Many other industrial plants and public utilities are 
che “Sac” enctatains @ well<deatund, computied oils cutting their coal handling costs with Euclid Twin-Power 
self loads for storage or haul to the plant. Scrapers. There's a good chance your Euclid Distributor 


can show you the way to lower costs, too! 


EUCLID DIVISION Generat motors CORPORATION, Cleveland 17, Ohio 


4, Euclid Equipmen: © 


MOVING EARTH, ROCK, COAL AND ORE 











Stability of Performance 
on the job 







CLARAGE 


TYPE NH, CLASS II-A 


FORCED DRAFT 
FANS 


a tty 
| DS - 


Aer 
dependable BROAD efficiency, rather than $ Rp peak efficiency 


No tendency toward unstable, unpredictable Users agree that here is thoroughly dependable 


- 
KW 


— - 


ore 








performance! equipment fully answering within its performance 


With the Clarage ype NH Fan you pret efficiency range the re quirements of modern power plants For 


where it count under actual operating conditions heavier duty forced draft service. Clarage fans are 


Modern manufac turing techniques assure that each of available in Classes III] and IV construction 


these fans is accurately constructed to perform ace rd. ey 


ing to its rating and in line with its advanced design Request Gist cases 


Rm Mew ng 
As fully described in Bulletin 802 Type NH, — 








Class I1-A forced draft fans are provided with inde- Bulletin 


pendent bearing pedestals, split type housings, and 802 


non-overloading bar kwardly inclined “ heels 


~~ © 


= 


(diameters 15” to 66”) 


CLARAGE FAN COMPANY, Kalamazoo, Mich. 


You can Rely hina 


: ne re Headquarters for 
CLARAGE Air Handling and 
Conditiening Equipment 
Fe 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA; Canada Fans, Lid., 4285 Richelieu St., Montreal 
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Are Not 


Uncommon Today... even those 
burning the poorer grades of coal and oil 
fuels. A very important factor in this high 
availability is the type of boiler cleaning 
system installed. Modern mechanized 
equipment, automatically controlled, 
provides uniform and effective clean- 
ing of all surfaces on a scheduled basis. 
Many existing boilers with much lower 
availability resulting from surface and 
gas passage fouling can be improved 


greatly by a modest investment in 
modern DIAMOND cleaning equipment. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited *« Windsor, Ontario 











1 Competent Shaw engineers 
plan efficient 
cedures for your piping project 


economical pro- 


from inception to performance- 
ready installation 


© out OR ween 


7 


; 


aa 


5 You spend your piping dol- 
lar for all it’s worth when you 
buy from Shaw, where your 
requirements are accurately 
translated into minute details 


2 Shi 
ricating services necessary for 
dependable 


conforms 


ificat 


Shaw’s 8 point 
production story is your 
piping fabrication 
success story 


Whatever your piping fabrication and 
installation problem—processing plant, power 
plant, steel mill, refinery, or industrial plant — 
Shaw employs this vital 8-point 

production method to assure you a job 
well-done from inception to completion, 

at lowest cost to you. 


oe (dante OF beet Gat 


3 Shaw 


brains 


aw gives you all the fab has no corner on 


but each man on the | 
quality piping that 
the 


ions for your project 


exactly to spec is trained for the phase 


of pip 
ing fabrication he performs 
£ I 


mk 


6 Every piece of Shaw fabri 


cated 
label 


your 


experienc ed journeymen 


7 There's more 
and you avoid the low, 
gimmick-type bid when 

Shaw for careful, 
bidding on your job 


Union 
that 
job has been produced by 


piping bears the 
your 


price 
assurance you 
count on 


accurals 


W hether your piping project is large or small, you buy dependable, 


quality fabrication and installation when you place your contract 


with Shaw. Buy from Shaw—it costs no more and pays all ways. 


company’s team of specialists is 


to a bid than a 


production 
latest 


niques 


4 Behind the trained and tire- 


s of Shaw technicians 


your assurance of quality 


finishing in the fabrication of 
your piping project 


Look ahead!" is the by- 


word of every phase of Shaw 


modern facilities, 
production-line tech- 
time-saving equipment 





